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Title & Document Type: 1402A Dual Trace Amplifier Operating and Service 
Manual 

Manual Part Number: 01402-90903 
Revision Date: March 1967 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aq i lent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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Figure I- k Model H02A Dual Trace Amplifier 



Table I- k SpeciflcatlonH 



MODE OF OPKUATION: 

K Channel A alone> i 

Channel Balimer 

2^ Channel A and Channel D displayed on alter- 
• nate s\veei)s. ' , - . ■ 

4. Channel A and Channel D displayed by switch- 
ing at approximately 100 kCy with trace blank- 

' > ;ing during switching,. 

5, ‘ Channe-I A ami Channel B added ulgebrUlcally; 

polarity of Channel A may be inverted to ob- 
tain differential operation,. ^ , 

SENSITIVITY:.; 

Each channel has sensitivities from 5 mv/cm to 
' 10 v/enMn ll calibrated ranges In a 5 se- 
quence^ Veniier allows continuous adjustment 
between calibrated ranges^ ami extends minimum 
sensitivity to at least 25 v^cm. AttemiiUor ue- 
‘ curacy k3'L?^ , v- 

BANDWIDld^ v(*5 cm refereijce signal) 

DC coupled^ cic U) 20 mc| , ; ^ 

I ^ AC coupled: 2 cps to 20 ’ 



RISE TIME: Less than 20 nsec with 0 mn step 
• input;- _ 

SIGNAL DELAY: ^ 

Signal Is delayed so that leading, edge of last 
rise signals Is visible at start of sweep,. 

'■ '■ \ •; 

COMMON MODE REJECTION; J ; 

(In B-A mode); At least JO db on 5^ 10^ and 
20 mv/cn> ranges, at least 30 dbon 50 mv/cm 
' to 10 v/cnn Slae wave conHuon m»)ile signal 
not to exceed 150 cm (e,g^^ lOOvoUson I v/cin 
range) or u frequency of 500 kc,., 

INPUT IMPEDANCKr I nR>gobm shunter 

MAXIMUM INPUT: 

600 vrtUs (de , pt^iik wt’), 

■WBicHT: Net/G lbs. (2^7 kg). Shiijpin,;^ B ll)S. 
(3,6kB). -‘ 

POWBIU. SiipplkHl by osclUbscope. 
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’ ' ' { ' . , , t>cctl(»iH I nod II 

. ' , , , I 'pur;inrtiph.s l-l to 2-l> 

; -V SICTION l ^ , 

GfNIRAL INFORMATION^^^ 



1-1. DESCRIPTION. 

i-2. The Model 1402A Dual Trace Amplifier^ 
ure l-l^ Is a 20-Mc DC-coupled amplifier plug~lii 
unit which has been designed for use with Model > 
140-serles oscllloscoDes, It contains ilual mnpllfylng 
channels for umplincatlon of two separate Input 
signals, and a fi!nctl 9 n control which determines the 
ipresentatlon of the signal on the screen of the oscll- , 
loscope cathode* ray tube. The amplified signals from 
the ModelT402A are applied directly to the deflection 
plates of the CRT, Power Is suppl led to the plug- In 
unit by the oscilloscope, 

1-3. The Model 1402A provlclefs the Model 140-serles 
osclllosiopes with calibrated sensitivities from 3 
millivolts per centimeter to To volts per centimeter, 
DC coT'pllng is available at all sensitivities, with pro- 
vision for AC coupling at the Input, The Model 1402A 
mey 'be used In either vertical or lifirlzontal plug-ltr 
compartments of the ' Model 140 A Osc llioscope, and 
sensitivity Is the same lidrlzontally as vertically, 
/Frohl-paael gain adjustnjents are provided to calibrate 
The sensitivity for lx)th amplifier chamiels, Pre- , 
quency-compensated probes *are available forusewlth 
the Model 1402A (see ParagrapliT-5), , , >; 

1-4. W dual trace operation, the two signals are 
presented on the screen cither on alternate sweeps of 
the' ttnje base (ACT) or alternately on the sar .e sweep 
(CHOP) at a chopped .rateofSapproHlmately 100 kc. 
Except for special cuses’Si*vh a.s single-shot hlgh- 
\specd phenomenaj. These, two modes accomn»)dale alb 
dual- tra?e applications, i Internal U iggertng u.'ies the 
Ciiqinmi A signal; optionally the combined .signal may 
bb selected for triggering In the AUTernate niode. In 
single trace operation, eltber one of ttio signals is 
presented, while the opposite channel Is .switched off. 
Algebraic addition (Afll) presents the sum oftho two 
lup U signals, Dual X- displays ahso are iwsslble 
(see Figure 3-8) ; ■/ ’ 



1-5. PROBES. 

1-6, Prequehcy-ct)mpensated probe.s are recommend- 
ed for measuring In high Impedance circuits, or for 
reducing signal voltage .applied to thfi Model T402A, 
The I0;l Divider Probes, Model , lOOdlA/B (30 Me) 
and Model 10003A (80 Me), provide an effective Input 
Impedance of 10 (negohms shunted by 10 pf. The 60:1 
Divider Probe, Model 10002A/P (30 Me), provides 
an effective Input Impedance of 0 megohms shunted 
' by 2.5 pf. The calibrator on the front panel of the 
oscilloscope provides a square wave which may he 
used for the probe cbmpeiKsatlonadjustnient described 
In the Operating Note supplied with thp Probe. 

1-7. MANUAUDENTIFICATION 

AND CHANGES. r 

1-8, Information In this manu",! applies directly to 
ModelT402.ATn.strumohts with a serial prefix of 709- 
(seo manual title page). The serial prefix of an'^/^ 
Instrument Is the first throe tligltsd.e. those Iwlore 
the dash, as In 000-00000) of Iheserlal mnnlter stamped 
bn a plate, attached to , the rear panel. Appendix !, 
Manual Changes, provides infor'patlon, to a(U»pt this 
manual to an Instrument with any serial prefix lower 
than 709-. Serial prefixes of 625- and Ixflow are 
covered In another manual, lij) Part No, 01402-09001, 
Any onrors In this manual when It was printed arc 
called Errata, and these correcUoas (If any) will ap- 
’ pear on the separate change sheet Included with this 
■manual. , .. " ' ■ , - 

1-9. SCOPE OF MANUAL 

1-10. This manual suppllckuperaUngtmdmalntenaiico 
Instructions for theT^ Model 1402A Dual 'f’race Ampli- 
fier. The Information ill this manual su))plenients the 
tnamials for the Model 140-serles oscilloscopes. 
If a time base or other pUig-ln unit Is used In com-; 
btnatlon with the Model 1402A refer also to the inanual 
for that plug-ln. 



SECTION II 
INSTALLATION 



2-1.INITIAL INSPECTION. , 

2-2, MECHANICAI, CHECII. If e.vh Vnal dainage To . 
the shipping carton Is ovldotit, ask lAi jcarrler's agent 
to be present when the Instrumbnt i.*ii npacked. Check 
The Instrument for oxteriail cLimage such as broken 
controls or connectors, aa>)dcnlB or scratches on the 
panel surfaces^' If damageTs evident, see Paragraph 
2-4 for recommended claim procedure and repackaging 
Informatioa. If the shipping carton Is not damaged, 
check the cushioning material and note imy signs of 
severe siress as an Indication of I'ougli handling th 
transit. If The Instrument appears undannigod, per- 
form the rclecltlcal check; given la the following 
paragraph.’ V T, ■ ; 

' 01959-3 '■ TV;- . ■■ V- 



2-3, ELECTRICAL CHECK. Check the, electrical 
performance or the Model 1402A as soon as possible 
after receipt. Paragraphs 5-3 througli 6- 12 conlaln 
pcrfornlance check procedures which will verify In- 
strument operation within the specifications listed In 
Tabled, -I, This check Is also suitable for Incoming 
quality control Inspection, if the Model l402Adoes not 
perform within IhespecHlcatlons when recetveil, refer 
to Paragraph 2-4 for recommended claim procedure 
and, repackaging Information, ^ , ' 

2-4^ CLAIMS AND REPACKAGING. 

2-6, If physlchl damage , is evident, or If the lnstr.:- 
nient doe,s not meet specifications when received, 










Section II: ' 

PnraKraphs 2-6 to 2-8' ; ' . 

notify the carrier and the nearest Hewlett- Packard 
Salcs/ScrV lee Office (see list at rear f>l thlsnuimial), 
The Salcs/Service Office will ttrran^te for repalror 
replacement without watting forscttlernentofaclaim 
with the carrier^ ' 

’2-6. The original shipping carl»>n and packing mater- 
ial, with Ihe exccptlon of the accordion-pleated pads, 
iShouldbeused for reshlpment. Tlieaccordimn)lcatcd 
pads are. fatigued with one use and are hot reusahlo. 
Tlic Hewlett-Packard Sales/Sorvlce Office will also 
provide Information and recommcndati«)ns on piater- 
ials to he used if the original packaging; material is 
not availablcor is not reusable, ^Materials u,sed should 
include; (l)adoublo»wallcdcarton (che't k wlthn freight 
carrier for test strength re(|ulred), (2) heavy paper 
or sheets of cardlmrd to protect all Instrunient sur- 
faces; use extra material around projecting parts of 
.the instrument, (3) at lesusl four inches of tightly- 



Model 



: packed shock-nbsorlilng nmterlalsurroundlng the In- 
strument, Close the carton securely with durable 
shipping tape. If the Inslrumenl is to be 8hlp|)ed ton 
Sales^'ServiceOfficcfor repair, attach a tagshowing 
owner, model, serial ruiml)er, and repairs reciulred, 

2-7. PRiPARATION FOR USi. , 

2-8, The Model 1<I02A* is an amplifier plug- in unit for 
the Model MO-serles Oscilloscopes, In the Model 
T>10A Oscilloscope the Model M02A can be used in 
either plug-in compartment, t)Ut it is normaliy use<l 
as a vertical amplifier in the lower plug- in compart- 
ment, while the upp<>r compartment is used for the, 
sweep plug-in unit. To InstalltheModel t<t02A, slide 
the unit tntoltleapiiroprlatecomj'artmcntln tlieoscll- 
loscope front panel, l,<)ck the plug-in in place to en- 
. sure good electrical and mechanical connection, AH 
necessary power for the Model 1402A Is supplied l>y 
the oscHloscope, 
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^uctUm til 
P|ir;igrn|il)S 3-1 to 3-12 



SECTION III 

OPIRAtlNG INSTRUCTIONS 



-3-i. INTRODUCTION. , ' 

3-2» The Model Hd2A Dual Trace, Amplifier contains ^ 
. two amplifier channels, with provision for display of ’ 
either or both signals 'on the cutliode-ray tube of a 
Model 140-serles oscilloscbpe. With the exception 
of FUNCTION^ A POLARITY, and SENS CAL, all i 
controls and Inputs are dupliciited: one set for CIwn-' 
nel A at left,' the other for Channel B at right. Fig- 
,ure 3-2 , lists the functions of the controls and 
connectors.- 

3-3. ORIRATINO RROCIDURI5. 

3t4. Figures 3-3 through 3-8 give step-by-stepopcr- ; 
ating' instructions for ‘ the Model 1402A. Those 
instrucUdns are keyed to individual controls. Addi- 
tional information on the various modes of presentation 
l; /given In Paragraphs 3-6 through 3-13^ The DC 
Balance and Sensitlylty Calibration adjustments. Fig- 
ures ,3-3 and 3-4, 'are to be made! before lising the 
' Model 1402A. Sensitivity calibration should be checked 
each time the lifodel 1402A Is transferred from one 
compartment' to the other,' or from one oscilloscope 
!tb another. The Model 1402A may be used in either 
vertical or horizontal plug-in compartments of the 
Model 140A oscilloscope; however, chopped blanking I V 
^ takes place only when the Model 1402A is^used in the 
loweri(vertlcal) compartment.’ \ ; ■ ' 



,3-5. NODES OF RRISiNTATION. : 

;3-6. SINGLE CHANNEL. Either Channel A or Chan-, 
nel B niay be displayed by switching the FUNCTION 
control fully counterclockwise (A) or fully clockwise 
((B). In either position the unused channel is switched 
( Off, so 'that It is not necessary to disconnect input 
signal. When internal, triggering is used, time base 
triggering is from, the signal displayed. ; m 

3-7, ALTERNATE. ; In j'ALTernate operation, the 
Model 1402A connects the output of one channel to the 
CRT for the duration of one sweep,’ and the outjMt of 
the other channel for, the duration of the next sweep. 
Alternate operation is intended for coniinring signals ; 
which require fast sweep speeds. ^Although the sweep 
may be triggered by an external trigger signal which 
•Is synchronized with both yertlcal signals, internal 
triggering may be used, each sweep being triggered 
by the signal of the channel which is about .to be pre- ‘ 
sented,. )This mode is useful.when two signals unre- 
lated ’in time are to be displayed. See also Para- 
;', graph 3-8.:,';-:; 

3-8. ALTERNATE, TRIG BY Cili A- This mc'te Is 
similar to the lalternate mode of operation descrl.’'ed : 
, in paragraph 3-7, except that^ internal sweep trig- 
gering from the Channel A signal only. This method 
of triggering permits accurate tinte compcirisohs bc- 
• tween the two signals. ■ ' ' i.; y-y-'- 
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3-9. CHOPPED. In CHOPped operation the Model 
1402A switches channels at a rale of approximately 
100 kc, so both signals appear during each sweep. 
Chopped operation. Is Intended for coniparlng signals 
which require sweep speeds below alwut 60 micro- > 
seconds per centimeter, that Is,: sweep speeds which 
are low compared to the 100-kc switching rate. This 
type of operation permits precise tlriie cojnparlsons 
' because both; signals are displayed on the same sweep. 
When internal triggering is used, the Channel A signal 
Is used to trigger the time base. Switching transients 
are blanked when the Model I402A is used In the 
vertical) (lower) compartment i>f the Mo<lel 140A 
oscilloscope. . ' ; , " 



? 3-10. ALGEBRAIC ADDITION. In AfB operation, tlie 
/sum of ih-phase signals applied to Channels A and B 
is presented on screen; or. Inthecaseof out-of-phase 
' (differential) signals, the difference of the two signals 
is presented. Differential (B- A) operation Isobtalned 
; by switching A POLARITY to 'negative (-), The B-A 
mode presents the" sum of out-of-phase (differential) 
signals, or the difference of In-phase signals. Cotn- 
‘ .mon-mode rejection may be Improved by sllglit ntljusl- 
menl of one sensitivity VERNIER or theOther to null 
Ihecommon-modeslgnalseehontheHcrccn. Use only 
one VERNIER inorderth rnaintalh a culiliratccl display. 
3-1 1 . DUAL X- Y. Two Independent X- Y displays may » 
be presented on the CRT of the Model 140A Oscillo- 
scope by using two Model 1402A plug-ins, orpne Model 
■ T402i^,andanolher 1400-serlesdual-traCevcrtlcal am- 
plifier. Operating lnstrucllon.s are given li» Figure 
3-8, For X-Ymeasurementalwve Ilikclhedelay line 
of' the, Model 1402 A may cause phase-shllt ern>rs 
greater than 2® when used with a 1400-series plug-in 
that does pot contalna delay line. Two Model 1402A’s, 
however, are matched closely enoughj that less than 
2® of phase shift beyond 100 kc Is assured,' and less , 
Mhan 3® to 1 Me Is typical. 

3-12, If higher-frequency X-Ypperotlon Is desired, Ihe 
following modification and adjustments nmst be ' per- 
; formed. . / ■'/ k 

■: . ' ■ /■. ' . k. 'k - . /I 

a. Disconnect the delay line In Iwth Model 1402 A's.V 

• b. Connecta 10-20 ohm,' l/4 watt resistor between 
the L402/R408 junction and L404/R4I5 junction in both 
Model 1402A’s. Refer to Figure 6-14. ‘ ’ 

■ : )' •. : , . 

c. Connect a 10 /20 ohm, 1/.4 watt resistor between 
the L401/R407 junction jVnd I/103/R411 junction In lx)th 
Model T402A’s. . , , ■ ■ ^ ' 

■■■.■ k;/ -k NOTE ‘ -k:.’ ''’k 

- / ' •' Jumpering the amplifier lead.s with 
I ' ' tliese resistors dapips oset Hat Ion ' 

jlcndenctes. - ' : )■■ 



; ’ ' ■ ( '.'..I''::' 
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. Section HI ! 

Parui;rui)Us 3-13 lo 3-15 

d, ItititnU the Model H02 A’k In the Mo«lel IdOA^ 
and Insert the same hlttl>-fre(iucncy slitmit Into l)<)th' 

' units usln>; Channel A or B functions, 

e. Adjust C433, CM<I1, anclC<l61 In the lower Model 
M02A, as necessary, between the I- 10 Me hand for 
minimum phase shift on a 46® lint display, C46I Is 
dominant throui^h the l'-4 Me hnnd^ C441 from 4jto 8 
Me, and C433 alK>ve 8 Me, although all three Internet 

. to some extent, 

’ • ' The maximum sli;nal rilzes to minimize distortion are 

lOiX 10 cm for signals helow 10 Me, and 6 X 6 cm 
' (centered) f«)rslgnal,salx)ve lOMc, When these limits 
are observed, the 1402 A X-Y opei-ntlon may typically 
he less lhan'3® of phase shift or distortion through 
: 20 Me, '■ ■■ V ■ ■’ . 

■ • I " 

3-13, When normal use of the Model l402A's Is again 
desired; remove: tlnv resistors Installed above, and 
reconnect the delay lines. The Model 1402A In the 
upper compartment should still he callhraied. The 
. Model 1402A In the lower comparlfnenl must he re- 

the procedure supplied In Paragraph 6-25, ’ 

» 3-14. BANDWIDTH. 

; 3-15, The bandwidth specification of the Model 1402A 

i Is 20 megacycles, referenced to a low frequency dls- 
play of 6 centimeters. Linearity Is such that the 6- 
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Figure 3-2 
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1. Posilloiis CImiuivl A Inure vertli'.iUy on CUT. J 

■: ,V ;■ / ^ /- y . : 

2. Selects senslUvUy orciiamurl A. , 

3. Provides contlmioils :ul)tistniciU between steps ot 
, SENSITIVITY switch. 

4. Biilunces Cluinnel A nbiphller to prevent verti- 
cal shift of trace when sensitivity Is chasKe'd. 

6. Selects signals displayed, mode itf display, and 
signal (Channel A or combined) to, be used for 
Internal triggering. 

6. Deternilhes polarity of Channel A display. 

7. Balances Channel B amplifier, 

8. Selects sensitivity of Channel B, 

0, Provides continuous adlustnient bstween steps of 

.sensitivity, 



10. IV)sltlons Channel B trace verlleally on CUT, 

11. Locks pliig-ln unit in place. ^ , • 

12. Signal Input eoimector for Channel B. 

■ .'.1' 

13. Selects AC' coupling or DC coupling at Channel 

.B lnii«b ' ' 

14. Connects ’ (ON) or iU.kcomu’cts (0[’T-‘) signal to 

. Channel B. i = 

15. Cullbratils sensitivity of the Model 1402A. , 

IG, Cunnecls or dlscomieds to Channel A. 

1 7^ Selects AC coupUni; or DC couplhtg at/Channol 
I ■; A Input* ■ 

I8r Sl^^nai Input connector for Channel A* : ' 



Flttui^e Controls ami Copnectors 
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1. ' Bet LEVEL ti) FREE toN. 

2. Belect Chunrel 

3. Bet INPUT to OFF. 

’ 4. Bet Clmimel A SENSITIVITY to .02 V/CM. 

6. Center Channel A POSITION control. 

0. Depress BEAM UNDER switch. ' 

7. Adjust DC BAL to center trace. 

8. Release BEAM FINDER and receuter trace with 
DC. BAL. ^ 

' 0, Adjust DC BAL for no vertical shift as SENSI- 
TIVITY is varied between .02 V/CM and .005 

■ . .. :V/CM.' ■ 

10. Select Channel B njid repeat steps’ 3 through 0,' 
using correspondhig Channel: B controls. ’ ' 
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1, Set COUPUNC; to DC If DC coupUiin; is desired, 
or to AC to block lartje DC comii-menls. 



2, Coancet slKoal to INPUT. 



3, Select Channel A (or B), 



4, Set SENSITIVITY to the desired rant?e.. For 
calibrated sensitivity, set VEllNIEIl to CAl.. 



5. Set A POI/AniTY to (f ) for normal p»)sltlve-ui) 
presentation, “or to (-) ’ If Inverted display Is 
desired. (This control Is effective for, Channel 



Fl|*ure 3-B, Sln^^tc Channel Operation 
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»<»»» ■ , • 

sil . : o 
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A,- - ^ 
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h Connect one sIkiiuI to Clninnel y\ INPUT* udd 
iiF^t Channel A controls ns desired ti»rocedure 
shown In Fl|>iire 3-5). 



2. Connect second signal to Channel B INPUT and 
set Ch.innol B controls ns desired. 



3. Select CHOP for display of U)th signals' durljii; 
the same sweep, or ALT for display of signal 
on alternate sweeps, tChopped operation is 
suitable tor slower sweep rates' alternate opera- 
tion for fast sweep rates.) , 



Internal triggering In the anode shown Is on 
Iwtir channels (alternately); tlie ne.xt ftwo 
clockwise fiosltlbns of the FUNCTION con- 
tiW use the Channel A signal only. 



Figure 3-d. Dual Trace Operation 
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Set FUNCTION or vertlctil (lower) Model H02A 
plUK'lu toCHOPo ^ 



1. 

/|)lUK>ln 

2, Set FUNCTION 
pI»K“i» lo ACT 

3, 

4, 

5, 

6, 



' ,i 



tuid Chtimiul B INPUT of verticul (lower) pUiK-lo- 

Connect X (liorlzonlul) bIbiiuIk lo Clininiel A 
INPUT tmd Cliamiel B INPUT of horlzontiil 
(upper) pluit-lin 

' Adiuat vertlcnl' sensitivities for desired Y« 
deflection. , ■ , 

Adjust Iwrl^ainfal scnsltlviUes for desired X- 
dellectlon. 



, i7. If necessuryf switch vertUiul (Unver) FUNC- 
TION control out of and Into CHOP until de- 
sired comiKtrlson of X and V slttnals Is ob- 
tained (Channels A with A and B with B, or 
A with B and B Witli A). Use POSITION 
controls to Identify' which channels are bidnit 
,con»jKO‘cd, >. 

■ ■ ' ' ' ■■ ■ ■ ! ■ ' 

8. The, A POI.AIUTY switches can he used to 
reverse Channel A blitnals In iMth plug-lnsl 



. '/Note ' /: 

’I'Wo signals applied to a Model 1402A (set 
to CHOP) may also bc' comiwred with one 
signal applied,. to \i slngle-cinumel plug-ln 
In the other compaftmentK 



Figure 3-8. Dual X-Y Operation for Tvk'o Independent Dluplays 
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ISENSITIVITYI . 

V O fft POLflRIT Yl 

\ V ivernier) 

, \ \ O iPO&tTIOM 

^ A V'' Inr ci 



PART OF 
. Cf IFUNCTIO^ 

> V (TRIG) . 



TRIGGER 
: SIGNAL TO 

time base 






SWITCHING: 

circuit 



OUTPUT 

AMPLIFIER 



TO CRT 
DEFLECTION 

, plates 



FUNCTION! 



& SENS 
^ CAL 



^ CHANNEL B 
AMPLIFIER 

’/ y iPOSITIONl 
,Y n iVERNIERi 
(S' IsensitivityI 



Figure 4-1. Model 1402 A Block Diagram 
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SeeUott IV 
PimiKrn|)l)B 4-1 to 4-11 



SiCTION IV 
CIRCUIT DiSCRIPTION 



OVIRA&.L DESCRII^TIONv 

4-2, The ff Model 1402A lJual Trace AlH|)Iin«U‘ <:on- 
talos five iKiBlc circuits: two huleptwleot dlflereiitlal 
amitUflers (CliaimL'Us'A and B)^ mnnitput amplifier, a 
Bwltclilai? circuit, and' a trlRKor amplifier, The re- 
latloimhlp of the,se elrcult,s I,s nhowh In the hloch 
diagram, Figure 4-1? 'I’he Input nlKual for eacli chan- 
nel Is DC-coupled or AC-coupled lhwni{>l> an Input 
attenuator' to the ampllfler,s, or may he disconnected 
(OFF). No input attenuation Is used on tlio three mo.st 
' 'sensllilvc ranges, With the exception that a |w>larlty- 
reverslnn switch Is |>rovlded for ChamaH A otily, the 
two input ami>llfler chania’ls are essentially hlentlcal,', 
The switching circuit turns on either or l»th channel, s 
for one of the five modes of presentation selectahle 
hy the FUNCTION control (A, ALT, CHOP, A‘B, or 
?;B), Slft 'ul from either or Ixith Channel A atitl Chan- 
nel B Is 'applied to the differential output amplifier, 
which, drives the deflection plates of the t>scllloscope 
cathode- ray tuhe. iA part of the FUNCTION .Switch l.s 
used to select eltlier Clumnel A slttnal «>r the comhlncd 
' Signal from the output amplifier for application to the , 

I trigger amplifier, The differential slgnal from the 
trigger amplifier is connected through the o.sclllo-' 
scope to a time base plug-h»unlt for sweepdrlggerlng, 
The shigle sensitivity callhratlon' control, ytlNS CAL, 
ls?located In tlie output amplifier ; the two Input chan- 
nels do not rcciulr;e. sepal ate front-|Xmel gain adjUst- 
, luents, since lliese circuits tire very Insensitive to 
aging and temperature effects. 

, ^ },>:■■■ . ■ I /■ .. \ - 

'4-3, CIRCUIT details; ' 

' 4;4, Itefer to the .scheinatlc allagrams throughout 
the following circuit descriptions, Channel B opera- ’ 
i ttoh Is silnllar to Channel A, except <is .toted in the 
Channel A description, , /r 

■ A-S^vCHANNEl A, ■ ‘ 

4-6^ The signal Is AC- or DC-coupled through SlOl A. > 

' and SIOIB to the Input attenuator. On the two niitst 
semsltlvc settings of the attenuator, two s\^*ltch wafers 
are used to bypass the attenuator scctloius, and the 
change of sensitivity Is accomt>lislied in the amplifier, 
The next 1,02) position alsi) uses n» Input attenuation. 
The remaining leshV' sensitive ranges switch In one or : 
two of the four attenuator network.s. which provide 
attenuation ratios of 2.5tl , (111 1 1/B112), S;1 (11113/ 
11114); 10>1 (RlOl/ 11102), lOOil (11103/11104). Variable 
capacitors hi these networks are ad)nsted to maintain 
these ratios for high fi* eiiuencles liy caiKielt Ive di vision,:. 

4-7; input overload piMlecthm Is provided by H120, 
V102, and ClllOl. DC BAL control U140 adjusts the 
DC level III the lower half of the amplifier, so that' ' 
with no Input signal tiie cmltter.s of Q103 and Q104 i I 
will he at the same voltage. Thus when ainpllfler gain ; 
Is changed (by operating SENisrri VITV control), the 
jiositioii : of (the trace will' not stjlft. The VEBNIl'IR , 
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control U 140, when rotated coimterclockwlse, reduces 
signal ampUlutle by fSlnmtlng slgiiiil aroimd the bases 
of Q103 and Q 104. R150C callhrntes amplifier giiln 
tor all rimgeli «>f .SENSITIVITY except .01 and .005, 
which are callhratod (after H150C Is correctly ,sel) 
by H150A and U150B ' respectively. The output of 
dlffercuHul tihipllflor Q103/Q104 can, he reversed In 
.Channel A’ by ,S103. l>0.srnON control H170A/B 
/ varies Die DC level at the output of theClMiinel A 
circuit for ppsltlonlng of the dls|»lay on the CUT, 
Signal Is coupled through .switching dioiles CItllO aiid 
GB113 (when ' llio.se diodes are switched dii) to Die 
output amplifier. 

4-8, SWITCHING CIRCUiT. 

4-0. The switching circuit consists of a' blocking 
oseUhitor, a hlaiiklng; imlse amplifier, and a mnltl- 
vlhrntor; I The switching circuit applies either cut- 
olf bias or cbndiictlUg bias to t|ie .switching diodes at' 
the output of each amjdifier channel (CHI 10 Diriingh 
CH113, nnd CH210 thiongh CH213) and tlrtis deter- 
mines Which channei'l.sim;itagiventline. Figure 4-2 
Is. ti' simplified diagram Uf iDie switching clrcnlt, 

4-10. BLOCKING OSCILLATOH.' Depending on the 
iposltlon of FUNCTION;swllch S301, Blocking Oscil- 
lator Q301 can he astahle. nionostahle. or disnhled. 
When tlie emitter of Q301 Is returned through H307 
to the 1 100 volt supjdy dCIlOP function), the circuit 
Is pprmltled to oscillate Wllti a free-ruiiiilng fre- 
quency of about 200 kilocycles. The iHisltlve-golng 
voltage at Die collectoi* Is coupled Dmnigh C321 to 
switch the multivibrator; since Die multlvlhrator 
inusl switch twice for n-fnil cycle, nmlllvlhralor fre- 
quency Is 100 kc. When Die emitter of Q301 Is re- 
turned to gisnmd (ALT ftnictlon), the circuit is biased 
off In a nionostahle condltloii and will produce n pulse 
I each time the negative-going gate signal Is received 
through C301 and CH30L Thus In the ALTein.ite 
mode, the mnltlvlhrntor switches once for euchsweeji 
, of the time base. Opening Die enilUer lend In the A, 
A/^B, imd B positions disables Die circuit for these 
’ ■ tiinctlon's. : : : / ... r ■ 



4-ILV^LANKINO PULSE AMPLIFIED. The,iw.sl- 
tlye-guing iVodlon of the pulsefroni Diehlocklng oscil- 
lator hasiixq/eii\?ct iMi Q302; the negatlvi' hackswing, 
however, turns ihj.s. transistor on, pi’mlnci : ig a positive 
pulse which bhiiikS ilie CUT beam. . Trim.sients caused 
' by switching In the CHOPped inode Dm.s do luit appear, 

( i), the GitT screen. Thy', tliue period between Die 
start of the blocking o.sidUidbV pulse fiiiil the negative- 
going, iKicksWlng Is alwnt 2b‘) 'i|,inosec»)nds, which 
corf esiKiiids to the signal delay Intfbdiiccxl In theont|)Ut 
i> nmplifler. TliUs hlankliig starts at the saiiie tliiie .is/ 
any Iranslient which may appear, CII303, Is veversc- 
hlased in CHOI/ Inode, but In all oDief 'posltlons.isi 
forw'ard-blnsed ' to gitHind mideslrahle hlaiiklng tri.n- 
^ Kleuts, /.r-./;"- ^ ■ > 
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Section IV 

Paragraph 4-l!i , 

4-12, MULTIVlBnATOIl, iTransisU)rs Q303 mulQ304 
are connected in a htslnhle multivibrator circuit, De- 
pending on the iK>3ltlo» of the FUNCTION nwltch the 
multlvlbrah)*' nmy be Bwltched by tx)BlUve triggers 
Irom Blocking Osclllamr Q301 (ADTor CHOP), locked 
in either of its two stable slates (A or B), or disabled 
(A>B), Figure 4-2 illustrates signal conditions for, 
ALTernatc operation at a time wljon Q303 has been 
switched oil (output more negative) andQ304 lias been ' 
cut off (output more {positive),' With these output 
voltages/ CIt 111 and CH112 are forward-biased, 
which Blwrts Channel A signal. The current of Chan- 
nel A output triuisistors Q103 and Q104 flows through 
Q303 of the multivibrator, Diodes CIll 10 and CU113 
are reverse-biased, which dlsc«)nnects, Channel A 
output from the output amplifier, Channel Ais lliere- 
fore In Channel B, diodes CR21 1 and CH212 

are biased off and CH210 and CR213 are fo ward- 
biased, which permits sigiial from Channel B output 
transistors Q203 and Q 204 to be coupled to tlie output 
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amplifier, Channel B is therefore When the 

next sweep starts, a jwsltlve trigger from Q301 re- 
verses the states of Q303 (off) and q 304 (on), ’lids 
reverse-biases the four diodes wiilch woreonfCRlll, 
CRU2, CR210, and CR213), and forward-biases those 
whlch'were off (CRllO, CR113, CR211^ and CR212), 
Thus Channel A is switched on and Channel B is 
switched off, and for each following successive 
sweep, the two channels will be switched alternately 
on and off. In CHOP mode, the channels are switched 
at a lOO-kc rate, as deternilncd by tl»e free- running 
rate c>f the blocking oscillator. In the A iwsltlon of 
the FUNCTION switch, -12,0 volts is applied through 
R332 to CR211 and CR 21 2 , which forward-biases these 
diodes and reverse-biases CR210iand CR213, The 
tnultlylbrator is disabled by R334 which limits current 
available to Q303 and'Q304, and the output of Q303 is 
near ground (less negative than when conducting). 
Diodes CRlll and CR112 are therefore, reverse- 
biased, and Channel A signal IscoupledthroUghCRllO 
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undcrui3 lolhemitjmi umpllfloiv lo Uio npostUou 
of the FUNCTION BwUe|)» thereVerKeHltOrtUoii holds 
true» wflli -12»tt voUb holl)^{ tipplletl lhfou(?h fl33Ih Io 
the A+B mode the »mUlvlhriilo>‘ Is olso Jiehl InojH'r- 
allve l)v R334, and -l2rC volts Is a|i)>Uedt«nlu*juacll»a • 
of IU73 aad Rl 74, which forWard-hhises CIlllO 
CRU3, CR210, and CR2I3 while reverse-lilasliin 
CRH J, CR112, CR2U> und CR2I2» The s|nm»lB of 
both chimnels are thus adtle<l and applied to theoulput 
: amplif|er>i ^ 

403/ OUTPUT amplifier/ ^ ’ 

4-14, Signals from Chattael A Of Chaniiol It (or both 

in A+B >«ode) are amplified by commioihasisuapliners 

■ Q40I/Q402 and are applied to delay Ihufs iBIOOl aad ■ 

' I)L402, The purpose of the delay Introduced l)y these 
lines is to permit start Inf* of, the sweep trace in advance 
of the display of a vertical sipnaU Thuslfafast-rlse 
vertical signal is also used to trinuer the sweep, the 
entire pulse rise will he displayed on the CRT screen. 
Trinaer pickoff is ahead of the <t«,>lay lines, at the 
junctions «)f R401/R402 and R40r)/R406. Position 
Adjuslmetd R400 sets DC levels to ,Ik‘ the same in 
both halves df the output ani))liner. Adjustment is 
made hy centering the trace with no ,DC differential 
input to Q401/Q402. URNS CAL control R423 adjusts' 
siKnal dcnoneration l)etween the bases of Q405 and 
Q406, and is set fmvcalihrated sensitivity of lhf.^Mode| 
1402A. HiKh-fre(piency adjustments C433, C441, and 
C461 adjust hikh-freciuency aain In the third, fourth, 
and sixth slaves respectively. Kach of the three 
adjustments pr«)Vldes frccpiency coptpe,nsatlon of a 
different time constant, and the adipshtient havlnathe 
loni;esl time constant, C4C1, sl»n»ld he, adjusted first. 
Diodes CR451, CR4B2, CIblOl, and CR4C2 are normally 
reverse-blaseil, ami provide voltaae overloadprolec-i 
tion for. V401 A/B, V402, and V403 hy clamping the 
1 cathodes of these tubes to >12.(1 volts. Oidput Plate 
Voltaite adjustment R460 adjusts the vidtai?e applle<! 
to the deflection plates for »)ptlnmm focus operation ‘ ' 
of the CRT. The DRAM FINDBR switch, located uni 
the.oscilloscope front panel, red\ices current available 
to output tulK's V402 and V403 by allowing 11474 to be 
inserted in series With tlie cathode. supply. Wlthstaae 
current thus reduced, the difference in CRTdefleclitm 
plate voUaftcs will be small enough ter locfde the trace 
on screen, rctiardless of signal amplitude dr the , 

V settlna of POSITION controls. ' ' ^ 

4-15. TRIGGER AMPLIFIER. ' ^ 

4-16. Differential signal front Channel A is applied 
to Q501 and QB02, and differential sipnal from the , 
output amplifier (which niay be either Channel A or 
Channel B sipnal, ttr both) is applied to (^503 and 
Q504. A part itf FUNCTION switch S301, .selects 
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Section IV 
Paragraphs 4-13 to 4-|ft 

either one ttf these trikkcr sourtres (Channel A only 
for the iwo dual trace functions designated TRIO BV 
CTl. A, or the combined slanal for the four remaining 
positions) and the sipnal Is AC-coupled through C51 1 
andCI)12 to dilferentlal amplifier Q505/Q506. Sllphtly : 
le.ss sensitive tripaerina nmy be notetl on TRIO BV 
Oil. A ALT When usinp the B and 20 millivolt settinps 
of the SRNSITIVITV control, .tync Bal adjustment ' 
RB14 balances the differential sipnal applied to llie 
. time Imse. The tnitput of the second differential am- 
plifier, Q507/Q50fl is applied throuplt emitter follow- 
' ers QBOO and Q510 to the time base plup-in. Diode 
CRB41 is reverse-biased in all function positions ex- 
cept CROP, effectively disconneclinp CB41 and CB42. 

In CHOP position CR541 is forward- biased, which 
places CB41 and CB42’.across the output ofQBOTand 
QBOtt. This reduces the bandvyldth of the stape and 
prevents swltchinp transients from helnp applied to 
the time base trlpperlnp circuit. Rxiendedlwndwldth 
is nolirccpilred in the CHOP mode since this type of 
display is stiitable only for vertical siphals'conslder- 
ai)ly below the 100-kc chopplnp rate. The caliln'ator 
voltape divider, shown on the tripper ampllflersche- 
matlc, divides the l-Volt Une-fretpieiicy calibrator 
voltape to calibrated voltapes of 120 millivolts, 60 
millivolts, and 30 milllvoIlK. These voltapes are 
available at terminal posts on the tripper amplifier 
board for use in checkinp sensitivity calibration (seei 
|)arapraph 0-23 for, recommcndcdprocedureln niakinp 
sensitivity adjustment), i y 

4-17. pUAl X-y SWITCHING, ^ \ 

4-IH. Wlien two Model 1402A atnpliflm's are uSed for 
dual X-Y measurements, the vertical plup-in (lower 
compartment of the M«Klel I40A)' is used In CHOP 
MODR. The frequency of the blocklitp «)sclllator in 
this plup-in lal)<nit 200 kc) determines the swltchinp 
rhteor bolhiUnlls. and provides chopped hlanklnp to 
the CRT in the oscilhmcope. the blocklnp«tselllator 
waveform is applied throopli the dscllloscope to tl»e 
base of the blockinp oscillator ill tin* horizontal plup- 
in, The horlztintal plup-in (upper compartnieat of 
the Model I40A) Is useit la AL’l' inode, and sltieethe 
idpckinpdsclHalor is lit the monostable condition, it 
is trippe'red by the 200rkc swilchtnp wityeforni re- 
i> ceived from ilie vert IcaT plup-in, and thusUwitches 
, at the same rate. Becatise the biuitlvlbrators In the 
two Moded l402A^^ wiH not ahvays be in .the same 
’ state when the first chopplnp' pulse is receivetl, ilte 
selection of chatinels for X.-V coatparison is random 
, ’ (hot selectable f ronV the, f root panel). However, . by 
operatlnp the t'UNCTION switch 'of the vertical phip- 
, In old, t>f and' into CllOPja, few times, t lie desired 
* X ami V ‘channels can In* caused to switch on topethcr, 
thus permlltinp comtrarison «)f Channel A 'with A tmd 
B with B, tn* A with B ami B with A. 
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Table Equipment Roqulreri for Tests and Adjustments 

'*■ i- ■ . • 




Instrument 

Typo 


Recommended 
, Model 


■ 

Reqaired 

Clmracttrlslics 


^ Required for 


, Ref 
Para 


I. Signal ’ 


Tcxironix ■ 


Frequency BO ke to 20 Mc^ 


Common-Mode Rejection Check; 


6-0 


Generator 


Type 100 


output iv - 2v 


Dnndwidth Check 


B-11 


2, Voltmeter 
, Calibrator 


.;^738AR 

s' ■ ' ■ ■ 


' AC output 50 mv lo 100 v p-p; 
accuracy ;i0.6% 


Scnsitiyity Check ' 


B-10 


3 > Pulse 1 


Teklroni;c 


Output 260 mv; rise time less i 


Rise Time Check; 


B-12 


’ Generator 

, . ^ ^ ; 


Type, 107 


than 5 ns; frequency 400 kc 


High Frequency Adjustment 


Br2B 


4, Square 
Vfave ‘ 


- >(^21 1 A : 


Frequency iO kc; output 0„ 2 V 


Attenuator Compensation 
Adjustment 


B-24 


Generator 






' . -.i ■ 




B. DC Volt- 
meter 

• il_ , 


-;^412A 


Full-scale range Iv, 100 v; v' 
1 nbcuracy I'j^; floating >’ 


DC Level Adjustment; 


5-22 


■i... ■ 


common icn;i , 

J • ' ■ i ■ ■ ' ' - • 


Trigger Amplifier Balance y 

Adjustment * 


B-26 


■ I 

6, Audio 
Oscillator ; 


<tf2Q0CTy 


Output 3v p'-p; frcViuehcy ■ 

400.eps 


Sensitivity Adjustment 


B-23 


:7."l-c 

v: Meter . 


Tektronix 
Type 130 


■ To indiiato 43 pf . 


^Input Capacity Adjustment 


B-24 





^ ^ - ■■ ■ '-V 




,t ■■■ : >■> 














V ■: ) . 
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^AINTINANCI 
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, 5-1. INTRODUCTION. ' . r 

I, B-2 This Beclto() covers i)uU»temilJCc% trmihloshoot- - 
(ilid K^Justiiictl of l),o Model H02A Duiil ;T>‘rtce 
Aoipllflef/' The |)erfor»)rtnco check (Puraufttplis r>-3 
throUBl,''r,-12) iJiiiy he usecl at ha*oi»lhii t)m|Vccllon ov 
after adjusUncals ),avebeoh )nade to verify lhat the hi* 
Btruttieal meets Us s|icciflcaUoasi(Tiihle 1*1), 

5- 3. PEXFORMANCI CHECK » 

,B-4, The performunce check Is hitcadcci to determine 
whether or not the Inst rutnent Is operalhl^^ wlthla Us 
Bpeclflcaitoi>s,'iiIf adjustmcal Is rcipilred, refer to 
I Purapraplr 5-13, To check calibrator acciinicy, and 
, ' other specifications for ^Ihe oscllloscopo^ refer to' the 
qi>ctIIoscope' manual, - ' 

: ;5,5,testequipMei^4t, ' 

6- 6, Test cHiulpmeilt recommended fortheperform* 

ahee check Is 'listed in Table B*l» Items thronnh 3, 
Similar Instrumenlsihavlnp the listed cliarncterlstlcs 
may be substituted. ^ ' 

PROCEDURE,;: _ ’ 

;5-8, ' Install the Model H02A In the desired plua'ln 
compartment of an '!/« Model 1 40-Berles oscilloscope/ 
depending on whether the plug* In is Inlended for use 
as a horlgontal or a vertical amplifier. In the follow- 
ing perforniance check procedureit Is 'nssumed that 
.the lower (vertical) compartment of the Model 140A , 
j Is being used to test the Model I402A, ,, ' , 

5.9, COMMON.MODE REJECTION. 

a. Sett FUNCTION , , , , v , , , , . AIT 

A polarity . , . , t , > , , ► ► , (-) 

* VERNIER Owth) , , , , , , ► . . CAL 

" Chamiel A and B SENSITIVITY , . r 0.2 

1>, Apply a '500 kiiocyclosignal front the Signal 
I Generator (see Table 5-1) to lx,th Channei A and 
CitpnnelB INPUT connectors,. 

c. Adjust Signal Generator bulput for 10-cm display 
on both traces, ^ V 

' ; d. Set: FUNCTION ► ,,,,,, , , , , , , A+lt 
Channel A and 11 SENSITIVITY , 0.02 

e. Display height should not be greater than 1 
centimeter, 

»; ;■ (. Set Channel A amlT) SENSITIVITY to .01. , ( 

g. Display hclglil should not ,be greater than 2 ' 

centimeters. , V 

h. Sett FUNCTION . . . , , ALT 

; Channel A and I) SENSITIVITY , ► . 0. 1 , 

i I. Adjust Signal Generator output for 10-cm dis- 
play on both trace.:. ' ' / ■. : ' 

, j. Set: FUNCTIpN , . . . . t . 

Channel A and B SENSITIVITY ... 0.005 • 
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k. Display height should not be greater Ihfin 2 
centimeters,, / 

5-10. SENSITIVITY, , 

a. .Sett FUNCTION , . , , . . , . . , , , , ’ A 
SENSITIVITY (A) 0.02 

VERNIER (A), , . . ,,,,,,,, CAL 

' b. c.oimect Voltmeter Calibrator output loChamiel 
A INPUT, 

c, Cbeck all SENSITIVITY ranges by setting Volt- 
methr CallbralornhdSENSITlVITY controls as shown 
In Table 5-2. Vertical deflection In each case should 
be 10cm t0.3cm, , 

cl. Repeal Steps a lhrmi,d> c for Channel B. 



Table 5-2. Sensitivity Check 



SENSITIVITY 


■ 1 

Calibrator Output 


y 10 V/CM 


' 100 VOLTS 


'5 


'50 ' 


■ .2 


2or, , 


. . .1 . - : , 


,■■10, 


: .5 . 


5 ■■ 


■ \,2 r. 


2 ■'. ■■■.'- 


• ,r ■ 




,05 


: -15 : 


,02 


,2. , ■ 


.01 


M ; ■ ■ ^ ^ ■■ 


' ,005 


: ■■/,05 



5.11, BANDWIDTH. 



a. Set: FUNCTION . i . . ► , ... . , ' A 

SENSITIVITY (A) ... , , , , . , , 0.005 
VERNIER (A) , , v , CAL 

b. Apply a I Me signal from Signal Generator to 

Channel A INPUT. Use a B0-olin,ioad across output 
of Signal Generator. > 

c. Adjust Signal Generator a,nplllude*ii>r 6 /cm 

deflection. ' , ■ ■ 

d. Change frctpiency to 20 Me, Vertical deflection 

should be, 4. 2 cm or greater. ' ; 

e. Repeal Stepn a llirmnd, d for Channel B. 

; Note:. ■ V.^- 

' When a Model 1402A Is installed lor the first 
tlnlelnn Model I40A Oscilloscope with a ser- 
ial preflk of 407-, 413-^ 425-, or 437-. pro- ; 

, cecdhs follows to obtain full bandwidth and 
. rlsoilme.^ 

■ (I) Remove variable capacitor Cl from the 

; Model 140 A, 

(2) Retidjust C461 in Model I402A for optl- i 
mum flat top on pulse. : ' • ■ 





MfUlel I'}02A 

^ i ; ; ■ . ; i'- 

5^)9. DC BAUNCE ADJUSTMENT. 

5-20. DC UAUo Hhtfl vvlion 

SENSITIVITY KWitcliwI hi'lwocn .005 V/CM tUxl 
►.02 V/CM. Perform fiu* Ik)Ui d)!l(lhelK^ 

....... i '* 

5.21. POSITION ADJUSTMENT, “ •! 

ti. ScU FUNCTION ► . » ► . ► ► ► > ► CHOP 
I>OSnTON eo)|troIs ► ► ► ► . 12 O/dock ' 

^ I). Cedcr iMth irm.’«K t»l»ml comer of hkrwo wph 
PobUIoo A(IJ 11409. , 

5.22. DC|EVEL ADJUSTMENT. 

i' II. Sliort Die pltitu.s of V402 mul V'lOS limetlier uml 
(HCiiHure ilu‘ volume fidwccn tlilK Kliort iiml tlie >250 
volt supply. This nmy lie done liy clipplin' one volt- 
meter leiul to |)|))S 12 uih! 24 (lotiellier) of Pl> tlie 24* 

plu connector in the Mo(leI t40A/ mul the other voU- 

n*eter leml to the i260 volt supply. 

1), Set the voltnite to 70 volts with DC Level Adi 

iwtio.; . 

5.23. SENSITIVITY ADJUSTMENT. ' ■■ 

a. Sett SENSITIVITY ^ . . . . ... . 0.02 V/'CM 

, V VEIINIEU > ....... . V . . . , . CAL 

INPUT (Chmmel A) . . . ► ... . . .O.N 

INPUT (Chlmnel D) . ► . ► i > . . . . OFF 

I), Conned O.Tv p-p smn«l ff'»n Voltmeter Call- 
lirator to Channel A INPUT. 

e. *rnrn SEN^i CAL completely Clockwise. 

d. Sei . 02 Galn(ul|n.stment foraliont 0 cm defkV'tlon. 

ei Adjust SENS CAL for e.snctly 5 cm deflection. 



I .Section V 

Parapraphs 5-10 to 6-20 

Set Channel D . OOB Cain luljustment for mini- 
mum tlefledlon. ' , 

5.24. INPUT CAPACITY AND attenuator 
COMPENSATION ADJUSTMENT. 

Note ■' 

A<ljustments are nlven for Chaimel A tvlth 
corres|K)ndlng Channel D 'n(l|u.stments In 
paremhoses, e.|?. C131 (231), Perform 
adJu.stmonts for Channel Ar Ihen repeat for 
Channel B when ln.strude<l, 

a. Set SENSITIVITY to . 02 V/CM. 

1). Cimnecti L-C Meter to Channel A INPUT am) 
adjust C131 (231) for 43 pf^ Ilepeat for Oianne) B. 

c . Apjily 1 0 kc square wave to Channel A IN PUT. 
Ohtain a pallern 10 cm hlqh. and make the Uuljust- 
nienls Indicated In 'nUile 6-3. Ilepeat for Channel B. 

d. Conned L-C Meier to Chnnnel A INPUT and 
adjust Cl0l (C20I) with SENSITIVITY at . 2. and 
C104 (C204) with SENSITIVITY at 2 for 43 pf. 

■ I ■ ■ 

■■ ■ . /I ' ^ ■ 

^ Table 6-3, Attenuator AOJustmeat 



SENSITIVITY (V/CM) ! 


Capacitor • 


^ .05' .;■/ 


, . C112 (212) ’ 




CII6 (216) 


' >2 


GI02 (202) 


. .6 ' : ■ ' ■ 


cm (211) 


■ ^ ■ 'I'-'V. ; ' 


‘ CI14 (214) 


■. ^ 2 

J . ■ ; ■ . 


C105 (205) 



5-25. HIGH FREQUENCY ADJUSTMENTS. 



I. Chan|>e sUmal Input to 0. 2v t>'t* and readju.si 
SENS CAL for to cm <teIledlou. Chanpe signal Input 
to 0. Iv p-p. ■ 

, ^.. Sd SENSITIVITY to .OL 

h. Sd .01 tialn adju,slment Tor 10 cm dellcdipn. 
1. Change slpnal lnjmi to 0. 05v p-p. 
j; Set SENSITIVITY to .006 V/CM. 
k. Set .005 Gain adjustment for 10 cm 'defleclloh. 



a. 'Smt SENSITIVITY (A) . . . . ... 0.02 V/CM 
. VEIINIEU (A). CAL 

FUNCTION ... . . . ..... .1. A 

; h. Connect 400 kc PuIse Generalorsl|»nalloChan- 
nd A INPUT Ihroujih 60-ohm termination. 

c. Ohtain a 6 cm defledlon and ndjust C46I/C441, 
amt C'I33 for optimum flat top on pulse. * 

, Note 



01 . Sett F^UNCT ION . ► . . ► > . . . . . ^ Aill 

; i i A POLAUITY . i. . . . . ... . ► . (*) 

A& B SENSITIVITY . . . . . . . 02 V/CM 
I INPUT (Chanad BJT . . ... ► , ,] ON , 

n. Apply 3v jj-p 400 eps sine wave to iKith Chanad 

./A&B Inputs.,.^ // , ■'',// 

p. Adjust Clumnd B ► 02 Gtilu a<ljustmeni for mlal- 
mum deflection. , 



When a Model I402A Is Installed for the first 
ttino In a Model HOAO.sdUoscopewllhaser- 
Tal prefix of 407-, 4l3-> 426-, or 437-> pro- 
ceed as follows to ohtaia 'full ixmdvvidth and 
rise time. , : , , 

(1) Uemove varlnhle capacitor Cl fromtfie 

Model HOA. ' ) 

(2) Ueadjust C461 In Model M02A for opti- 
mum flat top on pulse. /, 



q. Chanpe sine \vave amplitude to 2v p-p. I 

; r. Set sBNsrrivrrY to . 01 Vy^cM. 

s . , Set Clumnd B . 01 Ga In adjust loent fo r mini mum 
deftectlou. 

i. Chanpe slne wave amplitude to Iv p-p. i 

, 'u/ Sot SENSITIVITY to . 005 V/CM. , 



5.26. TRIGGER AMPIIFIER BALANCE, 

a. Measure the DC voltage between the output leails 
of the triititer ampllfter. This may be j done at the 
ends of R551 ami U552 which are connected to, the 
black amt white coax leads. 

b. Set this voltauo to zero ,wlth'S>'ac Bat adjust- 
ment R61 4. Should be 0 i. 5 volt. 
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Section V 


' ■ ■ ' ' ■ ■ i 


’ Model 1402 A 


Paragraphs 6-27 to 6-30 


■ , ' ■ • s ; . 






Table 6-4, Troublashooilng for Unbalance ‘ 


1 : 




OUTPUT AMPLIFIER 








Short Together 


Effect ' 


Common Fault i 

(or Procedure) 


Pins 3 and 8 of V401 


Trace centers 


Proceed to next step. 




Truco tlocK hot ciontcr, 


' V402, or V403, or CR461 or CR402 


Pins 2 and 7 of V40l 


Truce contort 


: Procoecl to next stop 




i Trace docs not center 


V401 or CR461 or CR462 


Junction of|R43l and Q406 
Collectoriio Junction of R436 
and Q406 Collector 


Trace centers 


Proceed to next step ^ 


Trace does not center , 


Q407 or Q408 


Junction of R421 ami R422 

' : ' :to-; 

Junction of R42, 6 and R424 


Trace centers 


Proceed to next step 


Trace does not center 


, Q405 orQ406 


Junction of R4U and L406 
Junction of R416 and L406 


Trace centers , 


Proceed to next step V ^ 


Truce does not center 

: j) : 


Q403 or Q404 , 



Base of Q103 ' 

Base of QI04 

{Center Iwlh POSITION 
controls) 



INPUT AMPLIFIERS 



Triice Centers 



Proceed to nest slej) 



If t|»e trace does not center on «)ne channel, check Die other 
citnnnel hefo re nniktni; a' coin|)oncnt replacements If only ' one 
cjjannel checks normal, the ’’Common Fnuir is lhenimepf 
the transistors (Q103/Q104 or Q203/Q204) In the cluinnel 
Where the trace cli)cs not centers If the trace falls to center 
oh tmth channels the trouble nuiy be one of the' foltowhmt 
(1) either (or both) matched transistor pair (QI03/Ql0-t or 
Q2057?^4), or (2) Incorrect svdtchlnii circuit levels (see 
Table 6*6) or (3) the common- l)use sfase, Q40I/Q402, In 
the output amplifiers > ; 



Base of QIOI 

: to' . ■ 

,) Base of Q102 

' ' - 1 . 

Junction of R132 and V102 

1o •, ' ■■ ■ 



Trace centers 
Trace does not center 
Trace centers 
Trace does not center . 



Proceed ip next step , 

QlOl or Q102 

I 

R140 ^ j ' ! ; 

VIOI, or CRIOI, or CR102 t ' 



■ I Pin 7 of ViOl I Truce docs not center ) | or cuiui^ or c 

NOTE: Steps 6 through 8 nuiy be used for Channel Bf reference deslBnatlons are 200-serles 



5«27» TROOBIISHOOTINO. 

6-2C^ Tlie following paragraphs outline procedures / 
. for locating and clesarlngproblenjs In the Model 1402 As 
Be sure that the trouble cannot be cleared by inaklttg 
an adjustments Waveforms' and DC voltage levels 
are shown with the schematic diagrams. 

6-20. LOW AMPLI HER GAIN. Whenever overall 
gain Is too low to be adjusted properly with the SENS 
CAL control, waveforms for the Model 140A lOV 



CALIBRATOR signal arc provided for troubleshooting. 
To locate the trouble, trace the calibrator signal from 
the Input through *epch successive stage, using the 
test points and waveforms (1 through 11) provided with 
the schematics until the faulty stage- is located. 
Switching' f rent Clwnncl A to Channel B will aid Irt ^ 
determining whether the trouble Islhtheoutputampli- 
fler or one of the Input amplifiers. ^ 

.6-30. UNBALANCE. Unbalance In a differential 
amplifier Is generally caused by malfuncthm of a cohi- 
ppucnt(s) on one side of stage of the amplifier and 

bio5o-2: 

































Model 1402 A 

' ^ \ . \. 



BWTCHINO CONDITIONS 



Operates 



Socllon V 
Parn«rnphs B-3l U) 6-36 



Docs Not 
Operate 



Chop, Alt A. B, or 
A+B 



A,B,A4-B ALT'and 
, Chop 



a,b, A+ b alt 

and Chop 



Table 6-B, SwUchlDB Trouhlcshoollnif 



TBOUBLESHOOTING PnOCEDUBB 



Cheek 



DC Voliaijos at Test Point 
20 and 21 (see 'rablii B-6) 



UHtranelstor case and 
collector arc tied 
together) 



Waveforms at lost point 
20 or 21 



Waveforms at Test Point 
23 




No blanking Waveform at Test Point 
In CHOP < 22 (Pin 16 of Jl In 140A) 

position ’ 



'condltloa 


Repair 

Procedure 


VoUogcsJn error 


Check for good swUclr 
connections and solder 
Joints. 


No signal 


Replace Q301 


signal present 

j ' ■ ' 


Proceed to b. 


.(1) No signal 

' 1 


(2) Replace Q303 nnd/or 
Q304 


(3) Still no sigtial 


(4) Trace signal througli 
i multivibrator circuit. 


No Signal 


Check Time Base plug-lp 
and Jl/Pl cormoctlons. 


Signal present 

t ' ■ 


Replace CR30I 


Signal present 

• 1 . ■ 

‘ . 1 ' ■ . 


a. Check 55 Axis switch 
on rear panel of I40A 

for INT jrostttom ' ' • ‘ ' 

b. If still not operating 
check for good jonnoc- 

, tions on switch. 

c. 17 situ not operating 

replace switch. . 


No signal 

■1 "■ , ; ■ 

■■ ■ ■■ ■' ' . ■ '■' 
. ' ^ . ■ ■ f 


a. Remove CR303. 

b. If signal appears 
1 replace CR303. 

c. If still no signal 

. proceed to d, > 


d. No Signal 


c, Replace Q302 ' 


ff. Still rid signal 


g. Trace signal 
through circuit. 



can be Isolated to either Input cintpllfler or tOithe 
output amplifier by setting the FUNCTION control 
first to one channel and then to the other. If balance 
Is possible on' one channel and not the other the 
unbalance is not in the output amplifier and unneces- 
sary steps can be eliminated. 

5- 31., IMPROPER SWITCIUNG OPERATION. Table 

6- 6 is provided for step-by-step troUbleslu)otlng. 
Troubleshooting voltages are listed ih Table 6-6. 

6-32. INSUFRCIENT TRIGGER AMPLITUDE. Insuf- 
ficient amplitude, of the trigger signal can bp caused 
either by low gain In the Input amplifier or in the 
trigger amplifier. Input amplifier gain can be checked 
by procedures in Parngrnph 6-29. Low gain in the 
trigger amplifier can be located by tracing a Modsl 
T40A lOV CALIBRATOR signal connected to either 
input, through ieach stage of amplification using test 
point waveforms (12 - 17) provided with the trigger 

'01969-2' ; • - 



amplifier schematic. W.iveforms at Test Points IB 
and 19 are also' provided for troubleslumtlng when 
Channel A signal Is used for triggering. 



5- 33. ADJUSTMINTS POUOWINC 

COMPONENT RIPLACiMENT. 

6- 34, Table 6-7 lists adjustments to be made ‘after 
replacement of tubes, transistors, or diodes. , 

5- 35. SERVICING ETCHED CIRCUIT BOARDS. 

6- 36. Etched circuit boards used in the Model 1402A 

have components on one side of the board wRh a plated 
conductive layer of inetal through couiixjnent Iwles. 
['ffi : Service Note )H-20D also contains useful Informa- 
tion on etched circuit , repair., The Imiortant steps 
and considerations are: ^ . 

a. Use a low heat (37 to 47.6 vinitts, loss than 809’ F 















































Boctlott V ' 

; ■ t ■ 

. t ' ' ■ ■ ■ ' ■ : ■ 

UlUnK tonporiUuro)^ sUftMly hept chisel Up (l/I0 lo 
1/8 Inch dltUDciei*) • soltleHiiK Iron, niid a snniU 
ditm^cteiri high tin content solder^ Ifn rtwin, solder 
1 Is used, clean the area thoroughly alter soldering^ 

J. . I , . , ■ ; 

b, Comjxnients may be reniovod by placlni^ the 
soldering Iron on the com)»nent lead on ollher side 
of the >)ard, and pulling up on the lend, II heat Is 
applied to the conjponent side of the iMtird, greater 
care is rciiulred to avoid damage to the comiK>ncnt 
(especially true for diodes). If heat damage may 

i occur, grip the lead with a pair of pliers to pi'oVlde 
a heat sink between the soldoring Iron and comiwiient, 

c. If a component Is obviously damaged or faulty, 
clip the leads close totbeconnionentnndthen unsoldor 
the leads from the board, 

d. Large , cohtiwnents such as potontlomoters pnd 
tube sockets may be ronioved by stating thesolderlng 
Iron fropr lead to lead and applying steady pressure 
to lift the part free (the alternative Is to clip the leads 

e, Since the conductor part of the etched circuit 
board Is a metal- plated surface, covered with si)lder, 
use care to avoid overheating and lifting tbeconductor 



Model H02A 



front the lx)urd, A conductttr may be cemented back 
lit place with a quick-drying ttectate base centent (use 
sparingly) liatHng good Insulating properties, An- 
other method for repair is to solder a seclhinof 
gooil conduction wire along the damaged area, 

f, Clcar thc solder tvom the circuit Ixmrd hole 

before bnsortlng a new cotujxtnent ' lead, Heat the 
solder In t)ie hole, remove the Iron, and quickly 
Insert a pointed non-metalUc object, such as a 
toothpick, I 

g. Shape the new com|x)nent leads and clip to 
|)r>>pcr length. Insert the leads In the holes and apply ^ 
heat and solder, preferably on the conductor side, 



Table 6-6, Switching Circuit Trouhlo,<{hooltng Vbllpges 




■ . ■ 






MudclH02A 



Sourltm V 
Tn)))o r>-7 



Tid)le R-'Tk AiljUKtmoiitK Foll«)Wl»)(? Ci»n|ionc(»t nepliitiemwt 



Cumpoiiohl 



I-niMoUoM 

I ‘ ■ 



INPUT AM PUFIUnS 



VI02> 202, 



VIOI, 201 



OHd OvorJotul Neon Ltiiop 



Ctitjiodi} Follower 



QIOI, 102, 201, 202 BmlUer FolloWel* 



Q103, 101, 203,1204 DUforontlul AmpUner 

(repluee kti P>Uvk) 



CRin, 112 , 211 , 212 , Gatlni? Djioiie ‘ ' 



CRlld, 118, 210, 213 IsoltUlon Diode 



OUTPUT amplifier 



Q401, 102 



Q403, 404 



Q405; 40G 



Q407, 40« 



Ampliner 




V402, 403 



BmiUer Follower 



Hit Dlffercnllnl AiV)))liner 



2nd Dlfrercntlnl Ainiddlor 



Cntlxxle Follower 



Output Dlfforimtltd Aiupliner, 



CR45I, 462, 461, ,462 Transient Praleetlon Dlo»lc 



Q501, 502, 603, 604 



QB05, 606, 607, 608 



Q600, 610 , 



CR541 



CR301, 302, 804, 305 
CR303 ' 

Q301 

Q302 

,Q303, 304 



TRIGGER ■■ IPLIFIER 
Bmltlor Follower ' > 



Dllfercntlal Amplifier 



Bmlltcr Follower 



Chop Operation IL F, Transient Dhule 



switching cntcuiT . 

. ■: V ) , 

Clipper Diode 
Blocking Diode 

Blocking Oscl llatpr ' , ' ' , ' 

Blanking Pulse Amplifier ; 
Multivibrator i ' 



Adjustment 



Ref Para, 
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Figure 6-2 
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Tabic 6-0.,'^Coii(ntU)MS bin Wbvclorm Measurement 
lbl‘luumcl a; ClKibiml Jl; Output, nwlb^ 

Trlspor yyn)pltncrs , > 

*' (Test PobitsVi through 10) v ■' 



Model 1402 A setUngS!: , ' , ' , ' ''' V 

- ' - ' 'll - .1 r ' '' ' • !' ‘ ' -i v' ‘ ' 

\ FUNCTION » ► ► i- M, ► ► ► ► ^ ► ► ► ► » ^ ^ ^ k *'A ),} 

SENSITIVITY ► . , . . , ► . ► i. W , 

COUPLING , , ► ► ► .►!.>»> » > >|»,t > ■ f oi-Y*'' ‘ ^ ‘.,V* ' 
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C251 . 
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01402.^66502 

01402-66503 

01402-66504 

01402-66604 
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01402-63401 
01402-63401 
01402-61601 
01402-66505 
01402-66506 
0170-0022 
0121-0114 
;0121-0060 
0150-0115 
0121-0114 
.0121 -0060 

0140-0223 

0160-0062 

V 0121-0060 
0121-0061 
0160-0074 

V 0121-0061 
0121-0060 
0160-0132 

016r .0012 
013)u|o000_ 

0160-0052 
0150-0052 
, 0160-0052 
0160-0052 
0160-0127 

0160-0064 

0160-0116 

0160-0062 

0170-0022 

0121-0114 

0121-0060 
0160-0115 
0121-0114 
0121-0060 
0140-0223 
0150-0062 
0121-0060 
0121-0061 ' 
0150-0074 
-0121-0061 
012U0060 
0160-0132 
0160-0012 
0132-0006 
^ 0150-0052 
f 0160>0052 
0160-0052 

0160-0127 

0160-0064 

0160-0110 

0160-0002 



1,; A: »wilchin« drcuU Ixnird 

I' A: 

I A: uUeruuUor circuit iK);ird 

I Al uUcriujaor circuit Iwurti ’ 

I ' As uttcuuutor chuimel A (Inclmlos A4) 

1 As rtUeouator cluuiucl B (Incluilos A6) 

I A: ileUiy lino \ i 

I A: Input circuit UmrO 

I As output simpliner circuit Iwurd 
Cs rxd my 0.1 yl 20% OOOvdcw ) 
Cs vur cor 7-26pf 
Cs vur cor disk 2-6pf 300vdcw^ 

Cs Ixd cor 27pt 10% OOOvdcw 
Cs vur cor 7-25pf ■ 

C: vsir cor disk 2-llpr 3O0vdcw 

Ct fxd mica 2C0pr 1% 300vdcw 
’ Cs fxd cor B.;2pl u25pf 500vdcw 
' Cs ytir cor disk 2-Bpf 300vdc^ 

Cs vur cor <li,sk 5. 6 - 1 Bpl 300vdcw 
Cs Ixd cor 7pf ^.5pf SOOvdcw 

Cs vsir cor disk 5.5-lBpf 300vdc>y 
Cs viu* cor disk 2-»pf SOOvdcw 
Cs fx<l cor I2pf 5% 500vdcw 
Cs Ixil cor 0. 01 yi 20% lOOOvdcw 
Cs vsir roxolUe 0.7-3pr 360vdcw 

Cs (xd cor 0,-05 m 1'20% -lOOvdcw 
Cs fxd cor O.OS^jf 20% 400vdcw 
Cs fxd cor 0. 06pf 20% 400vdcw 
Cs fxfl cor O^OSnf 20% 400vdcw 
Cs fxd cor Inf 20%25vdcw 

PS fxd cor 16pf 5% 50Ovdcw 
C V fxd ccr 47pf 1 0% 6tJ0vdc vv 1 

C) fxd cor B. 2- ir.25pf 500vdcw 
Cs fxd »ny 0.0lMf20'%Cp0vdcw 
Cs vur cor^7-25pf 

ts. vur cor disk 2-Bpf BOOvdcw 
Cs fxd cor 27pf 10% BOOvdcv^ ; 

Cs vur cor 7-25pf • 

Cs vur cor disk 2 -Bpf 300 vdcw 

Cs fxd snlcir260pf 1% 300ydcw 
Cs fxd cor B/2pf k. 25pf 5dOydcw 

Cs vur cor disk 2-Bpf 300vdcw 

Cs^ vir cor disk 5. 6-lBp( 300ydc>v 
Cs fxd cor 7pf iw5pf 500vdcw 
Gs vur cor disk 5. 6-lBpf BOOvdcw 
Cs. vur cor disk 2-Opf 300vdcw ’ 
a I«i« cer 12pf 5% B00v(kw ' ; 

Cs fxd cor 0.01 nf 20% lOOOvdcw 
Cs , vur roxolUo 0.^7-3|)r 360vdc\v 
Cs fxd cor 0.05^ f 20'r 400vdcw 
Cs fxd cor 0. 06sif 20% 400vdcw 
Cs fxd cor 0. 05sd 20% 400vdcw 

. ct fxd cor isd 20% 26vdcw 
C s fxd cor 1 5pf 5% 600vdcW ? j! 
Cs fxd cvr 47pf I0% 600vdcw 
Cs fxd cor B. 2 pf i, 26pf OOOvdcw ; ; 
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cn2l3 
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CR302 

CR303 

CR304 



)i(» Ihirt No. I ItSj-rQ 



0140-0141) 

0150-0052 

0140-0164 
016lf-0076 
, 0150-0052 
0150-0012 
0140-0176 

0140-0140 

0140-0140 

0I40-02C3 

0140-0145 

0121-0046 

0140-6202 
0121-0046 ‘ 
0150-0052 
0121-0046 
i 0140-0216 

i'0140-0205' 
, 0150-0052 
0150-0052 
0150-0052 
0150-0052 

0180-0000 

0150-0052 

0150-0052 

0150-0052 

0160-0052? 



CRIOI 

CRIIO" 

CRlll 



0150-0052 ' 
0100-0100 
0100-0100 
0140-0106 
0140-0206 ' 

0160-0071 

’ 0160-0071 

0160-0052 

1001-0040 

1001-0040 

1001-0040 

1001-0040 

1001-0040 

1001- 0040 

1002- 0034 
1001-0040 
1001-0040 
1001-0040 

1001-0040 

1010-0016 

1010-0016 

1001-0025 

1010-0016 
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Mfr Part 


Cl fxd mica 470pf 5% 300vf|evsr ‘ 


04062 


IU)MI6F47I.138 


Ct fxd cer 0, 06iif 20% 400vtlcw ' 


56280 


33CI7A ;'i 


Ct ifxd mica I300pf 5% SOOv^lcw , ^ ^ ’ 


04062 


JU)M20Fl32d5S 


Cr fx«l ecp 4700j>f >l00%-20% 600v«lcw 


72UB2 


B5^000-Xr>UO-472 


Cr fxd e'er 0,05iif 20% 400vdew’ ^ 


50280 


33C17A 


Cr fxil cer 0, Olpf 20% lOOOvdew 


56280 


'20C214A3 ' 


Cj I'xtl mtcu lOOpf 2';T%300\Micw . ^ 


04062 


RDMIBFIOIOSC 


C: fxd mica 470pl 5% 300vclc\v ; . 


04062 


fU)MIBF47ld3S 


C: fxd mien 470pf 6% 300vdew , 


04062 


m)MI5F47hI3S 


C: (xci inlca 30pf 5't 500vtlcw i 


04062 


f)MI5K30ai 500V 


C: ixtl mica 22pf 5% 50Ovdcw - * 


04062 


lU)M15C22ftr 


Ct var ccr 0-35pf ROOvtlew 


Up 




C: rxd mlcti I6pf 6% SOOvdew , • ■ 


bp 




Cp var cer 0-35pC 500vdtiw ' 


hp i 




C: fxd cor 0. 05pf 20*% 400vdcw . , 


56280 


33C17A ' 


,Cp var cer 0-35pf BOOvdew 


lip 




C> fxd mien 120p{ 2% soovdev ' , i ’ , 
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Ua)Ml5FI2UJ3C 


C: fxd mica 62pf 5% 300vdcw 
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rU)Ml5M620d3C 


C; fxd cer 20% 40Ovdcw 


56280 


33C17A 


Cl fxd cer 0, Or>pf 20% 400vdcw 


66288 


33C17A 


C: fxd cer 0»05pf 20%400vdcw , 


56280 


33CI7A 


Cl fxd.cer Or OSpf 20% 40Ovdcw 


66289 


83CJ7A 


Ct fxd elect 1 Oid - 1 0% H 00% 1 60vdcw . / 


56280 


30Dl06«I60f)F4 


Cl fxd cer 0* 05pf 20% 400vdcw 


66280 


33C17A 


Cr fxd cor 0. 05 p( 20% 400vdcw 


60289 


33C17A 


Cl fxd ci»r 0„ 05pf 20%> 400vdcw 


56280 


33CI7A 


Cp fxd cer 0. OB^jf 20% 400vdcw ^ 


56280 


33C17A 


C; fxdcerO,05Mf20%400vdcw ? 


60289 


33C17AI ' 


Cr fxd elect %A 4,|7pf 10% 36vdcw 


50289 


1500475X1)0351)2 


C: fxd elect TA 4.7Mf 10%36vdcw 


66289 


1500475X003502' 


C: fxd mlcu I60j)f 5%300vdcw ' 


04062 


rU)Ml5Fl5U3C 


C: ,lx»l mlcti 270pf 6%60pvdew 


040p2 


m)Ml5F271,)5C 


C; fxtl cer 400pf 5%'600vdcw ’ 


66209 
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Ct fxd cer 400pf 5% 600vdcw , / 
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IOC FOHMUOAllON 




■■-28 


Cr fxd cer 0.05pd'20%400vdcw 
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33CI7A 
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■ ' • , • . . ^ ■ 


CRt .«l;:, . 


bp 




CRt si , )y ;■ 

XR:; si ■' \ - .> 


bp 


: i • i'.; : ■■ ■ 


lip 




CRt.sr;':' . 


bp 


■ '■ ^ 


■CR: Ite 


bp 




'CR::vi;e. 


bp 




CR:,'sl ■ .■ " V‘ 


bp • 




■CR:;-ne': ■'■, v;':-’ ';;;- ;,,- V- 'V ■■.', ■ ■;. . ■ 
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1010-0016 

ilOl-0006 
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iDOI-0006 

inni-ooo 6 j 
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1250- 0116 
1260-01 IB 

0140-0105 

0140-0142 

0140-0142 

0140-0142 

0140-0142 

0140-0006 

0140-0006' 

0140-0111 

0140-0111 

1251- 0055 



C] 



1863-0015 , - 
1663-0015 
6080-0416 I 2 



1663-0015 



.1663-0016 

5060-0445 



1850-0156 5 

1650-0103 1. 1 

: r. 

IB50-015B 
1B50-OI5B 
I860-015B 
IB^0-015B 
IB60-0009 2 



0404 


1850-0099 




0406 


IB50-0I37 
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Q406 


.1850-0137 




0407 


1664-0091 
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Q408 


1854*0091 




Q501 


1853-0009 


r . 
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Q502 


1853-0009 




0503 


1850-0119 
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Q604 


1B50-0U9 




IQ505 


1864-0005 
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.fQ60G . 


1864-0005 




Q507^ 


? 1853-0009,; 


i' 


Q508 * ' 


1853-0009 




Q509 


1853-0009 


i ■ 


Q510 


1B53-0009 , 

;}. . r,. ■ . ^ ■ 
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Tabto 6 - 1 , ) 



CR; nc V 
-CRt:8l ' 

CR: Bl r ’ 

CR: Hi . ■ ^ ' ■ 

. cR:.si . ■. 

CR: 1*0 ■ , ■. : ' V - 

NSR {l»/0 A8) ' 

fJSR (P/O A8) ' . 

ti: Ct)nnoi*lor-BNC ' 

.l:'Ci)iiiicclor-UNC 

Li ctiU-RFfxit 8.2th 
L: coU-f.Ml RF 2.2:.h 
L: coll-fxil RF 2.2lih 
I.: c.m-fxaRF;2.2(h 

, coll-fxil RF 2, 2(,h ' i : 

■ ■ ■: : , - 1 . ■ ■ ■ ■■ ■ ■' 

u coU-rxd HP Uh 
U LOtl-fxil RF Uh ' 

U colUfxd RF XMi 
U mil-rxd RF B.Bih : . . 

IV coi)B-24-conluel mule ^ ; 

Q: ImimitilorHl PNR 2N3G40 
timslHlor Si PNR 2N:JC40 
Q: tnmsisU>iV;selceled^ mulched pulr 
(Inc hides QI04) 

NSR tP/0 Q103) 

Q:^ transistor si PNP 2N3640 , 

Qr trunsislor si PNP 2N3640 
Q: tnmslstor^ selected^ matched pair 
(Includes Q204) ^ ^ ' 

NSR(P/0Q2D3) 

Q: transistor PNP t;e 2N2C35 
Q: transistor 2N2100 

Q:! transistor PNP Re 2N2635 
Qj transistor PNP ge 2N2635 i 
Qi transistor PNP ro 2N2635 
Q: transistor PNP ro 2N2635 
Qr transistor Re 2N064 PNP ; 

Q: transistor Re 2NBG4 PNP 
Q: transistor PNP rc 2N976 \ 

Q: transistor PNP Re 2N97G , ' 

Q: tmnsIstorNPNsI 2N3I37 : ; 

Q: transistor NPN si 2N3I37 ' 

Q: transistor si PNP ^ 

Q: tninsIstorsI PNP 
Q;: transistor PNP Re EIA 2N963 
Q: transistor PNP ^e EIA 2N963 V 
CJr transistor 2N708 NPN nl j y 

Q: transistor 2N708 NPN si 
Q: tramsistbr si PNP j 
Q: transistor si PNP 
Q: tninslslor si PNP. 

Qr ^ranststor si PNP 



Mir ■ ^ Mir Part No. 




iHjiirMfll 

iBirsni 




1537*34 



lEm^l 



in» 

07263 2N3640 

072C3 2N3G40 



S 2 £ a 

IlilFiS 



2N2635 

2N210U 



h|> . ' , 

hj) . 

04713, 2N063 

04713 2N003 

07263 2N70B 

07263 2N706 

hp 
hp' 
hp 

hp 1 
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20^; 
21 
ni 3 i 

IR132 

ni33 

R134 
R135 r 
R140 \ 
R141 • 
R142 



R201 V 
R202 
R203 
R204 
R205 V 



R220 : \ 

:R221U!'V- 



|jp Piirt Nt)> RiJ TQ 



0727-02iil 

0727-0212 

0727-0271 

0727-01 BB’ 
06B3*;i20!>, 

06B3*220B 
0727-0246 , 
0727-0240 
0727-1000 
0727-0226 

07B7-04V5 
0727-0276 t 
07B7-0303 
0767-0401 
07b7-0436 

0737-0401 

0757- 0435 
2100-0423 

i 0767-0476 
0767- 02B0 

0767- 0401 

0768- 0073 

0758- 0073 
0757-0303 
0767-0303 

0767- 0303' 
2100-004B 
2100-0047 

0768- 0028 
; 0768-0026 

0768-0016 

0767-0282 

OBn-1674 

06H-1674 

0767-0282 

2100-0050 
0767-0471 
0767-0471 ' 
>0727-0085 
0727-0085 

0727-0261 
0727-0212 
0727-0271 
0727-0168 
0663-2206 : 

0683-2206 

0727-0246 

0727-0240 

0727-1000 

0727-0226 

0767-6475 

0727-0276 



fsW Tt»»>U‘ e-i, ) 


'Mfr 


MlePiirlNo. 

■' > 


Ut 


fxd dope 000k olan \% ih^ j ^ 


hp' 


i ■ ■ ^ . 


\u 


fxil depe lUkohm \% l/Zw 


hp , 




n; 


fxd depc 060k ohm lVnl/2w ^ 


hp 




Ht 


ixtl cHm 10 Jk i)!m> 1% l/2w 


hp 


' > ' ■ ■ • ■ • 


H: 


fxd romp 22 ohm 6% l/4w 


01121 


CI12205 


Hr 


Txd cimp 22 olun 6% l/4w ' , . 


01121 


032 2 0 6 1 


Hr 


fxd ^^epe 600k ohm l% l/2w / 


hp 




Hr 


fxd ciepe G67k ohm \% l/2w 


hp . 




Hr 


fxd depe 80bk ohm 1% l/2w 


hp 




Hr 

■ ' ( 


fxd dope 250k ohm l%\/2^ ^ 


hp 




Hr 


fxa mel fit!) !l74k olim l'Jj l/8w ' ' ' 


hp 


: ■■ ; 


Hr 


fxddcptr 1 meg ohm l/2w 


hp 


i ’’ ' 


Hr 


fxil rnL't Hm 47. 6 ohm I'X I/Bw ’ ^ 


hp 


■■i ■ "• ' ■ . ' \ : 


Hr 


fxd met flm 100 ohm 1% l/8w ; \ 


hp 


' . . i t ■ ■ 


Hr 


fxd met flm 3, 02k ohoi 1% l/8\v , / 


)'P 

I 




»: 


txd met fko 100 ohnn*7> l/8\vr 1 


hp 




Hr 


fxd met fim 02k ‘ohm 1% l/8w > 


; hp 




Hr 


var coojp Un' 600k ohm 20% l/6w 


hp 




Hr 


fxd mel floV274k ohm<l% l/8w 


hp 


: ■ 1 ,). . / • 


Hr 


, fxd met flro Ik ohm I'X l/kw , i 


hp 




Hr’ 


fxd met flm 100 ohm 1% l/8w . ’ 


hp 




H: 


fxii met dm 24k ohm h'X l/2w 


hp 


• • • / '. > • r- 


m 


fxd met flm ?4k ohm 5% l/2\v^ 1 


hp 




H: 


fxd met flm 47. 6 ohm 1% l/8w ‘ 


hp 


)■ 


Hr 


/xd inei floi 47. 6 ohm 1% l/8w 


hp 


: . \ ' ■ . 


Hr 


fxd met Hoi 47. 6 cd)or 1% l/8w ' V 


>d> rJ 




H: 


vur cotnp 760ohm 20% 20cwlog l/4w ] 


hp 




Hr 


vtir comp 3x125 ohm 30% till l/4w 


hp 


: ; = = _ . 


Hr 


fxd met flm 270 ohm 6% l/2w 


hp 






fxd inet flm 82 ohm B% l/2w 


hp ’ 




■ 

H; 


fxd met flm 300ohm 5% l/2w 


hp ' 




■Hr 


fxd met ftm 221 ohn^ 1% l/8w 


hp , 


.... / ' ■. . 


Hr 


fxd ww 8200 ohms 1% 3w’ ; 


hp * 




Hr 


fxd ww 8200 ohois 1% Sw^ i 


hp 


■ ■■■. . • ' 


■ Hr 


fxd met flm 221 ohm 1% l/8w 


hp ■ 




Hr 


var comp 2x26pk ohms llo ganged 2(VT) 


^hp 




Hr 


fxd mel flm 182k ohmsT% l/4w 


hp 




Hr 


fxd met fhn 182k ohms 1% l/4w ; : 


hp 


■I: • 


Hr 


fxd dope 680 ohm 1% l/2w ' . ^ : 


hp 






fxd depc 680 ohm 1% l/2wj V 


hp 




Hr 


fxd dope DOOkohn* l',f> l/2w , , , ■ i 


hb 




Hr 


fxd dope 11 Ik ohm l%f l/2w ' ■ ' : ’ ' ‘ 


hp 




Hr 


fxddepc0!)0kohml%l/2w 1 


hp 




Hr 


fxd cflm 10. Ik ohm 1% l/2w 


hi> 




Hr 


fxd comp 22 ohm 6% l/4w i ^ ^ V . 


01121 


CB 2205 


Hr 


fxd comp 22 ohm' 5% t/4w , v ' 


01121 


CD 2205 , ! 


Hr 


fxd depc 600k ohm 1% l/2w 


hp j 


. .. 


n: 


fxd dope. 667k ohm l% l/2wt . v i ' ^ 


hp 


' :■ . : 


Hr 


fxddepe BOOkohoi 1% l/2w 


hp 




Hr 


fxd dope 250k ohm 1% l/2w ; ^ ^ ^ ^ ^ 


hp 


• ' • : ■■ ■ ' ' ■ ' ' ' 


Hr 


fxd met flm 274k ohm 1% l/8w 


hpv 


■ ' . f • ' r, .■ ■■ ' 


Hr 


fxd depc 1 megohin 1% {/2w- ^ • 

• := . ^-r- ■ ■■ 1 1 ■■ ■■ ■■ 


hp 

r ; ,'.;i 


■; ■ K ■ : 

.)} ' ■ 



01050-3 



' ■ Jr* 
























h)> vV't. '\Q 






Mir Pari N'n 



0757- 03D3 
’ 0757-0-101 
0757-0'135 

0757-0401 
0757-0435 
0757-Oiai 
^2100-0423 
0757-0475 
' 0757-0200 
0757-0401 
0760-0073 
0750-0073 
i 0757-0303 
0757-0303 

0757-0303 
2100-004B 
2100-0047 
; 0750- 002B 
r 075B-b020 
. 'r-,; 

075B-0015 
0757-0282 
08U-1574 
0BIU1574 
0757-0 >82 

2100-0050 

0757-0471 

0757-0471 

^0757-0273 

0757-0408 






O757r-028b 
0757-0421 
0757-045!) 
0757-0344 

a757-0280> 

0757- 0401' 

0758- 0073 

0757-0455 , 

0757-0450 >' 
O757-.0M2 
0757-0202 
0757-0282 
0757-0280 . 

0757-0200 
0757-0274 
0767-04201 
0757-0420 
0757-0274 
0767- 0420 5 
0727-0065 
0727-0065 
0757-0203 ; 

0727-0072- 
0727-0063 
0727-0002 
0727-0074; ; 
0727-0063 I h 



tit 


(Xil 


met 


Hm 


47.6 ohm l'7i l/Bw 


ri; 


f.xit 


met 


Hm 


100 ohm I'l J/8w ^ 


Mi 


fX(t 


met 


flm 


3, 02k ohm r*’tl/8w 


ri: 


1x0 


ttiet 


rim 


lOOohm 1'? t/8w’ 1 , 


lU 


rx(t 


mt>t 


flm 


3,02k t)hm r,('ejl/8 ws’a't!^ 


lU 


fxil 


met 


Mm 


GlU lk ohin P/; l/8w V 'A' 


ri: 


var 


comp Ua' 500k »)lm*) 20' c l/5\^*i . 


n; 


fxcl 


o^el 


rim 


274k ohm 1% l/Bw 


Ut 


fxil 


met 


rim 


Ik ohm l%l/8w ; 


ru 


fxd 


nmt 


nrni 


iooohtn l''^,iy8w 


Ml 


fxd 


met 


rim 


24k olm> 5% l/2w 


Ml 


fxd 


biot 


Mm 


24koh(u 1/2’v ' 


Ml 


fxil 


met 


rim 


47.6 ohm l'?;i/8w 




fsil 


met 

i , 


rim 


47.5ohm l"io 1/8 w, 


Ml 


fxil 


mol 


Itm 


47.6 ohm r'il/8w 


Ml 


var 


ectmp 750 nlun 20% 20cwlotr l/4vv 


Hi 


var 


comi> 3x125 omn 30% hn !/4w ; 


M: 


fxir 


mel 


OX 270 ohm 5%;l/2v; . 


Ml 

\ 


fxil 


met 


rim 


82 Ohm 5% l/2w.;ptV 

. » .. . , p ■ ■ ■ i.M' 


/ 

Ml 

Ml 


fxil 

txii' 


met; 

met' 


,rrm 

tim 


MOhldh.ii'ifi l/2wl 
221 '4n'» 1% t/8w . ' . 


II: 

K:' 


rxu 

■fxil 


24k 

24k 


3';\,a 


22l'i)hm,l'^l/|>w I-* 




rxii 


met 


Illi)' 


Ht 


• 1 M 

'var 


i4>om 2i2^0kolu»s jU ^antteO 20% 


H: 


ixcr 


’met 


0'». 


182k i)hm8'l% lAlw ’ 


Hr 


rxd 


ml't 


rim' 


I82k oboiK I'X l/4\i-' ) <’ ' 


M: 


rxd 


met 


tlRi 


3.0;it',ohm l'|, l/8w 


Ml 


rxti 


mi't, 


/IHt 


243*ohm 1'?: l/8w 






met 


1(1, 


ohm\V:'t^l/Bw 


U: 


rxo 


met 


flin 


lk' »%lo4%4/Bw % 




'1x8 


met 


rim 


H26ohm TX,r/8sv , 


Hr 


rxtl 


tpul 


rim 


56.2k ohm I'll 


Hr 


rxo 


met 


rim 


l.OOM'ohmH 1% l>’4\v , / 


Hv 


ifxil 


inct 


Uio 


tl^johm 1%; r/8^ 


Hr 


M 


myt 


flm 


lOO ohm I'vi'l’/B.v ■ ■; 


H; 


Jxtl 


met 


rim 


24k olmi,5t7.,l/2w , , ; ; 


H: 


rxO 


met 


rim 


38; 6kph'm Ife l/8w 


Hr 


rxit 


Vnel 


rim 


i2Jt|<ohm(i ,l>5 l/8w 


Hr 


fxil 


met 


rim 


Ip.'Ok t'i U^Hw.j > , ;■ 


Hr 


fxO 


niet 


riii^) 


221 olmri'^ 1/Ow p 


Hr 


fx«r 


ioei 


rim 


221 o|im 1% l/8w , , , ' ' 


Hr 


fx8 


tjoet 


rim 


Ik ohih 1%. l,^B\v/*' 


Hr 


fxd 


iiA't 


rim 


lk’oh»H'ir.l/8w 1 v/r 


Hr 


Ixil 


met 


rtm 


l\21kdhm4'I l-'Bw , 


Hr 


fxd 


met 


rim 


760 ohm I'r. r/8w ' 


Hr 


rxii 


met 


ilm 


760ohm l'?’l/8\v 


Hr 


fxil 


met 


rim 


1.21k Ohio I'i l/Bw 


Hr 


fx8 




rim 


l.B2k ohtn l'^ l/8w 


ru 




8epc 300 ohm 1% I/2w V . ; ’ 


Hr 


rxd 


(k'l)i 


: 300i)hMi 1% 1/2\V 


ru 


fxa 


met 


rim 


2k ohm 1%4/Biv^ , ■ : v 


Hr 


rxd 


tiepc 403 oIm» l%/l/2w -i ' 


Hr 


fx«r 


(k'k)Ci292,4 ohm I'^ I,l2iv , . 


Hr 


■ fxtl 


ttepc 860 ohm 1% l/2a’^ ' > , ; : ,, 


Hr 


rxir 


itepe 436 olun 1/2% l/2w • ^ 


ru 


: ^x8 


ilep 




1.4 ohm l’p l/2w , , 



















[*T*ri 



■ uosm 






R406 


. ' 0727.r0072 




R407 V 


0757-0410 




R408 


0757-0410 




R409 ' 


2100-0108 




R410 ' 

■ . .-v ' . . . .. 


0757-0300, 


, i 


R411 , 


0757-0427 




•B4l2';rh. 


0757-0410.) 


si; 


R413 


■,V0757-.i283, 




R414 


Ii;Q767-02B3. 


■■ >• * ■( 


R41B , 


,0757-0427: 


) i 


■S'’!'.' . ■■ . 




R416 


’'0767n0410. 




R421' ' , 


0757-0309. 




R422 


0757-0406 




R423 


2100-0067 




R424 ; 


0757-0406 




iR426 : 


0757-0390/ 


jf,' 


R431' 


0757-0414 




R432 


0757-0422 




R433 


0767-0422 




R434 


0767-0414 




R43B ' 


' ,0757-0491 




/r436 : 


•■.9757-0431 




R441 


’4,0767-0734 


■ 


R442 


’> 0811-^573 


H 


R443 ' 


"0811-1673. 


'SVl 


iR44i) 

. .S: '.'. .' ' '■ 


0767-0412 




R44B, 


.,'9757-0734 




H446 


OBIl-0301, 


.;j.. 


U451 ,' 


i 0757-0395 


ii 


R452 A 


0698.-3387 


' .’1 

■V ’ 


R453' ’ 


)»'0698-93B7, 


I'iV 


;■ ft4S4” ■ ■' 


, ',0’l67-0336'. 


t.-jS- 


R469' ... 


' 2100-9760, 




R461 A 


,1. 0816^0947 




R462,/\ 


06lR-00d7 


J ' 


R463 ''^A' 

• ‘ l' 


,.:)'0757-0200, 


'*.1, 


R464 


•;. J i !. ! ’ 'V ' , 

’0767-0407’ 


- ) 
'V. A 


R46B 


0814-0004 


.'.V; 


' R4tt6> 


0814-0004. 


) '■ 


R467 ' 


0815-0047 




R468 , 


0816-0047 


’1 


R47lV . 
R472 A ’ 


0767-0416 , 
0757-0401 


i 


R473 


,0767-0008: 


■’■ ' '!* 


Ri74 s;.)' 


0767-00211' 


r ' 
i : ' 


R473 

.) , : ■.' : ■ 


',0767-0401,’ 


» .-'Xj 


R476S 


! 0767-0416 


j-ri 


R461 . 


0686-2205 


^ -.’V 


R462 f 


0767-0388 




R4B3> ' ' 


0757-0284 


:S:,. 


^R4B4 . ' 

'. )'•-•' /■”' ''.-.A 


)' 0683-2205 

•1,, , 




) R4B5 . » 


0757-0398 


"Aj 


R4B6. 

.:.'•' i., ..:■'■' 


,'. 0757-0401 

> ■ . j ' : 




\ ). 
h ■ 

• 4‘--' ■'■ 








'■ '■ ■' A 



Descnptivn ; j = 

(hVo *nu>lo ) ■ = ' ' 



fit fxd dope 403 l/2’V . , i ' 

R: M mot flm CBl ohm 1% l/Bw. . hp 

R: (xti mot tim 681 ohm ri^ 1/Bw ; i , ’ . .,; 

,R: var comp iln too obprBo'^vOr'ISw V#' 

R^ fxd.piel^nnt 82, 5 nhn> Vii= ;- 

ii»! fyVf mclfJm'i;BOk'oljn),l‘ri/^^^ SV > ^v ),p , ;,’ 



Mfr ^tIl• Part No. 






R^ fxdpiel^nnt 82, 5 ohm vii= 

iR; fxd melnm;n 60 )t.W^ i*’=V'- '"C’-" : . 

;=Rr fxd \nvi flm 681 olun 1% !p ’dip ' ’ ^ 

R^VtX(lmctnm 2kohm l% I/8w ^ ^ ; : 

' R: fxd hicl Mm 2k ohm .1^; l/Bw 



• hp * ' ’ 



■ ‘ j; V V 'i 

: ■' "■■ '■ ..■: ■|rj;;:V>.>V 

I !:-i - • 

u’ ! 

,1;! 



in ixa moL urn ♦:«: mun .AVI'; */ow. 
i. , R: ifxd mot fhh;U5bkfchm«t-ftr I/Bw..^ j.A^ 

' H . , ,i:-V^>'A:. V 4 ' ;'} I ,r^{; ' :' ^ ; , ,i, 

^■Rt’ ’fxaa»ct,nm,6Bl ohm'»a I/ewn-rv;^ '-'. . ^. ; .M :H;'i ^/.!i;-',V'i:i^v''' 

^ . Rt fxd met nm 82.B ohm 1% 1 /Bw /'; - *lV^> ^ ( ' ‘^ , ■ ■-■’’ 

Rt (xd met flm l82.ohnv I'lj l/6y/ . . , ,,, ;!, :, v|,''’' ,!N*;;'‘.' , ■ n .' !•; 



M. XVk lA'i IMWfc * V ,'.T ■ 

1 R; var comp 2500, ohni 10% Uo,’l/2vir 

* R: fxd mot flr’n V82'oh’m 1% l/8\^ 

, ^ , ,Ut fxil'mct flni 82» B ohm t% l/Bw 



■:iv ;:hp.v 

hv j 

bp ' ! y 

' • ■ . ' V ’.^- > I 

. /■ :•■ bp. ■%'>'’ ■' 



, *AU Ml, » .11 ,,,..- .J ^ . I- :.'.i.- ! ' ' , ,, , •. . 

Rt fxd nict.fl^i.OOO 0 |»fn, l,'ib,l/8 >«- .m nui" <‘P ,?/ ut'ii 

Rr fxd'nVel-nn>;00i>olM)vP.e ,1/^^^^ : 

'Rt’ fxd incl'flhi ,4'si oh)ml*7>.l/8w. ,; . , ' . , j.,,i;::,.;, ,i,■■.;' ■;Vi&'''Vr\-,/..,'V;.'':V, :;;;/■; 

'. R:> fxd met flm 2. '43k ohm 1% l/8w ;;ri, ■'' ’ ’,!■, j'hP. ;,vr., . ''';(; ■ ’•; 

..R[ fxd met fill)' i; 21k 'iih’ml% l,(ftw :: ;' ’ ’ihp.n.,;;' '‘iv ^ . . 

It: .’fxd ww,6500ohn» l'I.3w ^ T ''. ■ C . 

R: fxd WW’CBOO ohm l'?/3w i..hl’„‘' ■' ', ■''' , \y7\ V . 

VRf ;|xrt,pjptfim.365c)hm 



lAu ww wrv > ;i 7 ! 

iR: fxd metfim BG.2 ohm 1% l/bw O' ‘ ' ■ v,.:, ..■. ,. i^'i' '; ' -i ./'. •■ 'V. )■ .;. 

:R;,fxa'met ok’ 6209 ,ohm BIT. 3 W ■ ^ ' V A; [".‘■'''•"A' •V'-'fWi' 

' R:^fxd ii.ck;o^;6206ol»W j,h|):y; 

;,’R:,f«l'mlfM>m'Bn,2bhi»'^ 

A' 6 :..’TOr:WW’.IOO!bhiiV;. 2 (Kfe*?|t»:^^ ^.hP>.;;i.V ii'v- 1 ' ’),A.‘.' iV,',' ' 

i'R;i dMVww’Skbhm B(6,d0w ; ;■ . h|) ’'A'.'-'Vl. 

!iR:VfxdiWw'3k:Ohm ^%,'tOw. \ V''"’;' ,h>*. ' I'/ kvti'nyh'jK.UV- ’V. » '.• >\\yr :‘ •' 

R;"’txd.mbt ;lpV B.’62k 'ohhv l'!-V,l/Bvf,; / j ■•' ., . h)),: : , V " •■ :■ ■ , •' ', ‘ ■ 

': ' ^ ) ' '■. ‘ S')' ■'■'■ 



,.w: fK A 



^ ‘ 1" { 



■ vU.?'sAA' 



RE : fxiVipot hm 200 ohhi i% l/Hw, ; ' 

, Rr fxd NOW 2k ohni 2% 7w 
Rr fxd ww 2k ohm 2% , n i , , 

Rt fxd w)v 31^ ob»v 5%! lOjv^^ ^ o 
R^i fxd W 3kohm B% fOw . * 



"■' bp ^ ,. ... 

56281) 244P2022’, 

' ' I » ^ A 1 I . A » to « 



; | i I It rj : 



.’BC26i) '.244K2022 

: '. : .■';;'■>» /.f ,v.^' ■ 

‘•’,‘.1 ». f.' ■ ? t= j f t .* ' ! I ;*, t-. tt'» I i 1 I 



» 'Rr :4d'.mbt flm 6U dhin 1%^ l/Bw i m-u 
vR:;ifxdnVci flm*100phm V ; i-.l' 

i.R; ifxd mot px flm^Ok ohm 5%’iW; .‘ i . ;..\ ..,hP;.stii>: t-MA.t't-.viiM 



' i',, .) R: .|fxd 'met px'fim'lOk.ohm 6‘ib 4W' S' S ; , ■„'bl>i.'i!ii: 

1 ) I R:^fx(tjmci'flm 4500.,olm»’6']() 3vif ' ., ; .■; . ' 'A'Pf.fswiVsr.A^ 

A,.; ,: R: ^fxa mei ,fio^ ;io.^ohnvif&:i/Bk^;. |-hi.;.;;V ';;;;; 

‘■.V.'T .. ..A' ^ •' ' ' i )• r. I'l . . • .' i • ••/‘■.*: AVi^t’lVo* .i'-V'lV iV?!^ ■•? •^.- -1 =' .• •,.. ) 

.'.•■‘ii I R: ‘ fxd met flm Sll ohm I'lb l/8w: i/hp:^,! 'v ..ir,'''.r'''i’«)SS'S' !f>':v 

I : S Rrixdcomiij2ruhm;BX4/2ws:s .omi, ...i,-, .,.''S'.i 

1 ' : R::,,fxdtnet41m 30.1>hw ^A-Asv,;{,;^;, S^, 

B ' SR't'; fxd 'mct'fihi 156'ohm lT)--l/8w ,. • i- • hl>, .• '• 

;s.’' 'mr;'fxd cornp 22dhhv,B^;l/f2^ AmM^V ■ s'^,Pl^-9.®";’''':''.' ■ '■ 

''Rr fxd met flm jb6ohm;i% l/Bw:'!''' >«tj 'vbpi’'vv 

:Vl..-' WAV r •• S' ' v;. • '. V'*' V .''' ’ 






T-l:.-;.\ i y.}l i;! 5 jKM-i|;'JV) /iH’' 



'* i.S' ’I ) ' •. •■> ‘ S- i - :• ! •-»•:’ . •'•: ''•=..'‘;' 



0 l 050 ., 2 > ' ^ . 

■ •.:•;•• ,.' . :i;:i. - V '••: • t . V . . •.A‘y:.t,Nr.. .Aj so: lAt >i-! 

; r. ' J • ‘ ^ ■■ ■ i j ‘ “ '• - '■ ‘ 

>.-V- . . . ft r+.A j Wff rt '•- 1 . ■' f i" j:/ ! *«J. I ri m *A vi"; •■'■'■..'• L, ... .aA'S -A'. .Av" «» i m 
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section VI 
Table 6-2 



Model H02A 



Table 6-2. Tb plawdde Paris iCi)rU'd) 





Her 

Desii; 


h|) Part N'l). 


Its 


TQ 


. ■ .'} ■■ 


R501 


0757-0465 


1 


2 




R602 


0757-0465 


■ ; 






R603 


0757-0264 








H504 


0767-0442 






i. ; / 


R505 j 


0757-0442 








H506 , 


'0767-0284 








R607 


0767-0264 






, - hi' 1 M 

it J ■ ■ ■ /' V 


H608 


0757-02B4 








R512 


0757- 02BB 


1 


2 




H513 - 


0757-0457 


I 


2 


'• ; : ’ . .5’ / 


R514 


' 2100-0634 


1 


1 


• •• • • •■■■ ' ' 


R616 


07B7-0457 








R516 


0767-028B 








R521 


,0757-0434 


1 


'2 




‘ R522 


0767-0469 








R523 


'-0767-0459 






. 1 ^ ' ' “ . : . •! . 

■ ^ 1 - : 


R624^''''--: 


0767-0434 






- -• 

' ■ ■ ■ >j‘ J: ) ■ ' 


R526 


0757-0280 






: ■ V, ' ■ 


R53I 


0757-0435 








R532 


0757-0436 


1 


2 


ii - ■ 












' R553 , 


0757-b438, 








R534 ' 


0757-0435 






■y ,'i } t 


i,R535, 


0767-0416 


1 


1 




R541 


0767-0462 


1 


2 


u'» 


R542 


0757-0462 

s- 1 - ; . 






iM*.. V:;!/ 


R661 


0757-0426 


1 


2 


■i).-;, , 


, R552 ’ 


0757-0428 






V 


R660 


0683-1005 


i'l. 


2 




R 661 


1 0683-1005 






'i '... r . » ’ ‘ 0 ■ 


R571 


0727-1008 


1 


1 ^ 




R572 


0727-1007 


I 


1 


• ■ •. ' 


R573 ‘ 


0727-1006 


i 


1 


; A: ; 'V . 


R574 


0727-1005 


1 


1 


h -r'V 


8101 


3101-0040, 


i 


2 




8102 


. ■ >r;» 








8103 


3100-0840 


p 


1 ■■ 


: • .V> 


8201 


3101-0040 






.; A-A ^ 


8202 








f Vy 7’ y .'-■■■■• 


8301 


3100-0830 


0 


1 


..i : 


TSOI 


0130-0034 




1 


, y ■ : / 


VlOl 


6080-0424 


3 


3 




V102 


2140-0008 


2 


2 


•;-7r yi'. ^ 


V201 


6080-0424 




1 




V202 


2140-0008 






■ ■ 1 . ■ 


V401 


6080-0424 








V402 


1023-0061 


2 


2 


.7 ^ ■' 


V403 ' 


1023-0061 








XVlOl 


1200-0058 


0 


2 


'■=7' ; ^’-77 


XV201 


120()-005B 








XV401 


1200-0008 

< 


0 


1 


7'7'.y. • 77‘-' 


. XV402 


1200-0146 


0 


21-; 


7 ■..!•: j 7' - • .. 
•)• -^ • . y' . ■ 

•• , \ ^ 

Vt.. .-7 • 

.7t,'y ./ . ,• 


XV403 


,1200-0146 


■; j ; 


'V; 



ISt e Tal)le 6 - )> ) 



H: fxtl »iel Ihn lOOk ohn) I'Jyl/Bvv 
lit fx<l met f bn look ohm I/Bw f 

lit txd /del fln» 150 ohm IVfc l/Bw 
H: Ixd inei rim lOlt ohm PX 1/Bw 
K: fxcl moi rim 10k ohm 1% 1/Bw 

Hi rxd met rim I50 ohm i% i/hw 
H: Wd met iUn 150 ohm 1% I/Bw;. ’ ^ 

Hr fxd met rim 160 ohm 1% l/Bw 
itl fxil met rim O.OOkohot l/Bw 
Hi rxd met flm 47.5k ohm P^ l/BW 

Hi var ciimp 2k ohm 20% l/4\v 
H; rxd met rim 47.5k ohm 1% l/H\v 
H: rxd met rim 0- 09k ohm 1% l/Bw 
H: rxd met Hm 65k ohm 1% l/Bw . , 
lit rxd met rim 55.2k ohm 1% l/Bw 

lit rxd met |lm 56. 2k ohm 1% l/Bw 
lit rxtl met rim 3. 65k ohm l% l/Bw 
Hi rxd met flm Ik ohm 1% 1 /Bw 
H r rxd met flm 3.02k ohm 1% I/Bw 
Hr rxd metirim B.llk 1% l/8w ^ 

Hr rxd loct rio) 5. Ilk i%» l/Bw 
Hr txd met Hm 3.02k ohm 1% l/Bw , 

Hr rxd met flm 475 ohm 1% l/Bw 
Hr rxd met Urn 75.0 oimm 1% l/Bw 
Hr rxd met Urn 75.0 ohms 1%> l/Bw 

R: fxd met flat 1.62k ohm 1% I/Bw 
Hr rxd met flm 1.62k ohm 1% l/Bw 
Hr fxd comp 10«hm 5% I/4w - ^ 

Hr fxd comp 10 ohm 5% l/4w 
R: rxd dope 444k ohm 1/2% l/2w 

Hr fxd dope 33k ohm 1/2% l/2w 
Hr fxd dope 15. 0k ohm 1/2% l/2w 
Hr rxd dope 15. 6k ohm l/2%l/2w ‘ 

Sr slide, djwlt 2-secilon (ebaimcl A) 

NSR (P/O A6) 

Sr mtary^ 2-section> 2 position (polarity) 
Sr slide; dpdl 2-section (channel B) 
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;Tr: pulse.' w 

Vr a|;ed 6IXJB ’ 

Vr . neon NE2 

Vr aged 6WB 

Vr neon NE2 ; i .V: 

Vt t \ \ 

Vr electron EIA type B233 i 
Vr electron EIA type B233 
XVt electron 0-pin miniature v ^ 

XV t electron 0-pin miniature V 

XV r electron 0-pln miniature / y 

XVr B pin ma)pwval ? " 

' XVr i) pin magnoval / ^ "V 
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The f-iU-mnit ode nuniher# »re Jr.mii the Frdernl aipply Code for hianutacturer# C»l»hig>iiK ItaiidlwM IJM 
INam*. t.) Code) »nd,m-2 (Code l<> Same) and thetr latest Hupplementa, The dale 

euuplemenitt deed appear at the te.liom of each pa«e, Alphatetlcal l odeu have been arbitrarily aaalitned to 
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QODOO U. S>A Co'6/noN 
0i)i3& UcCg)f UittiQfiicfc 
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Mobfil Hflily P>- 
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Cbift 

No. 
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mu 

tiojir 

oom 

OOKB 

m) 
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,t 5UbiVd»4»f ot Najittilii Coftl»ol^Co? 
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Crntoint, ; i ' Din«fr\ 6 b, Cono. , 

ifgHildtil - Coiroi»» C*hr, 

HiCiotron Co. a ln«. • . Valley o^fecrt.' H i, 
GldgtV h« ■ ‘■' 

titctpooitl Pibdtfft^ 0 n> N. ) / 

A»io^o> Cofp ' ,! PfM 

Amp. Intv 

AiUtAllRidio Co Ip Oflenton^ N >. 

r', ' BudiOlIpn. ifV 

S#i»M<no CUtliic Co . Pi|k«niDn<. 
r 7 ' 5' C> 

' tbb Anirlr^. Clhl. 
^'1.65 Angrlf^,. tiUl 
iLjyinijMpn, H J 

04»htvi)ir,. ru 
- Btn^Mon. M*I 6 . 

eivlily HiH», Cblil 
tP»nd»lr,. Cthl. 

, All'anto, Obio 
Vin Nu>V Calil. 
HnUm, ML 
5»nto O*ro, CjLL 
S;u||i»itif^ H i: 
Sunny ritf,: CiLI. 



QOBBB Goo tfl|ititMin| Co 
00191 Cult. HolmnCoip. 

00929 NhcroUb lot; / 

01002 Ctrtril Drclrtc Co 

f. Cjpjoloi' Dipt 

01009 Alflin PiodutU Co. 
on;i Aiftn ^0 

02299 , Ulton Indailhiy, ;nV 
01212 / l«)i Int- 

i ; 01299 Tniil'nr.iwnrnlir lnt,, 

TiAXMloi Rtoducli Dry 
, j . : 01349. 2ht Alhinto Mlj Co 

. 01919 , l»4nl)t Rtliyl* IfK. 

; 019)0 Amirock Cpip 

*.*i; ^ . , OllSI PilUo tn|iflirtfp| Co. 

i 021)1 FftiouubrCoiP) el A">#nto 
: ; : ,02210 Colo Rubbfi indPliiluvlnt, 

«vV , ^ A«pl»»not»Boi^ tffCMoniU Corp. C^ict| 0 * |IL 

. 1 / *.•••' .Vt'.’j ' 07/39 . RidiP Coif, ol' AumtP, 9 «»i{onduttoi,i 

.■■j, ,v- !inp ViU'r.i4iy Piy^' . 7 " Son«Hy»ll4t'b. /■'.' 
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)M/6 SyCiiMti Co., Inc. ' Ihlliltan, Mtli. 
16466 THN t|»cL Comp. Div. DroPltVnn, m, 

16963 Corth Initfgmrnt, Inc, Ut Ni^to; N V ^ 

)6B/3 t,r DuPpM tnd Co. . Inc. ; Wilmhiton, Dtl. 
1691) Bill Wl/lt .CD. Mflwiiili#i, »ii. 

)93)9 Blltdiy Corp,, )6e 

tclipir Poiniii Biv, titnbofo> N, / 

19900 ThflJitt A. tdhon hduilnto. Dry. ot 

lUiCnw tdison Co. BeMOrifirr N / 

196*4 LRCDrCtionlco^ Hourbwdo, N.Y. 

19/0) ntt)t»id)|. Co. ' jndrpindrnci. Ktn^tO 

20)63 - Grnrrtt Alionico Coip. Philjdilphlt,..Pt 

2)726 tucutont, he lony hUnd City,. N. > 

2)3)9 Fthil Btthni Co. ^ tkt lirw Bnttin^ Conn 
2)970 Ftnilrr) UcttlhlAicll Colp N- CkUtyo, )lt, 
23/63 Biilhh Ktdio tlrctroniu ).td Viskin|ton, D,C 

24499 C.t) Lnmp 0iyi»)0n i 

NrltPlik, Cirytliod, Okio 
74699 GrnriJt Ridip Co RrotCpncoid, Mtu 

26)69 Curl Rrproducii Coip. Nrw‘ RochtMr, N.Y, ' 
7646/ ChbkttiirCo otAflifUfo. hf^ 

■ ■■ ;CiMylidt, Me/v. 
26997 Himilton Ritcb Co, , ' Uncpitr^ ; o, . 

76480 HMlHtPicktrd Co. PihAllo, C»l> 

33)/3 G-t. Rmiylof tvbr prp). Owtniboip, Ay, 
,39^W. tfcthih* he. ^ Ckicivo, ID, ; 

UtlhtmyMilO. wt6)96' Sitn'nytVCojIPifliJulIkttd : 

PtfO Alto. 'CtM.' : i Hiwkicbuiy, Onttno. Cintfi . 

3/947 J^,R,. MiDoiy K Co,; Lril ; tnountpoDi; Ind 

' Akton, Ollio, 
he. Mrnr; N.H.' 
CNictio, )D 
tnfiMflod; cpio 
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0n<Olt Ca.; . 

Pr«« t«i Ciip. , ‘ Doyli?4h»H»^P^ . 

;*mi Poouiacplp V ; . 

4E6?0 Pnae«o UffftsiTtitfr A lia . ■' : 

': : 5<glhi-iipi<jn, P*. ; 

mn A PgitH Tuft^f Oiv. .K'iitHpfl, 

Ro*W CefttroMir Ci>. ^rehintn. MiJ 

W9B) iinboPO Cc"ipW|f . ■ Mill 

ShilfUduMIr Co, U\^K N.C/' 

^i0?6 ^«ptof> tt«tt»U Co - CdiOlfi, 

b»U JonoIcntCOPp, ' ^r-itaoH, hi Y. 

l?PytniroriCo> Cofl«Mt,iJi:Aop4r40^^ 

SyOmiDppf- I K N«r^*lK Ccdn: 

h€>U 5pNli»ft|* ribrf Co k ht; , toiPlwidrfJ, hp.V. 
SpPilPPO Eiettrit Co, flcMK W«4< 

lf)M, Int. 

i^no Uo»n A Brtto Co I t!PObHb,Ji. I,: 

iOMr iMpIta tltttPPUMnr Co Plullteo: Ohio 

5»aiH oe 

mtihnihcnr Alt Bum Co PaatuP|h; Pb ■ 
UiMYiPMUInaic Co Oootio, MjiP^. 

e>/*J Pinitf tfooiPO Lfiaic Co, Vrrnod, h).v, , 

wnaro nttint Co » !«■ ■ N»o Varh. V V. 

{^509? Wflloil Inil'tiPt, Wf4l01-B|o4ih ho^iaik, H r 

Wpttdi Mt{ Co, • . ' ChuHo, lir. 

4UH HoHiOjak DiY,;Mt(PO V*nirt| K 

5 Btg.. Co, a ' Mifto 

J lom AlUoMri. Co. ' Hoplfotit, Cciif* 

yg))l AamUMcitw Ppoo^tii Co , loe, 

■ .. . ; :';r, . ' ■ C*pil»i» CMy. N,y/ ■ 

^04bS Aaonitc |n4i> PubbKP Wop^&, lor, CKicjiib, til, 
?0H) Afflprtilr Co, » lot. Uoioo CPly* N- ) 

' ;CS()J BfIdfoMU Co- -V Cbittpo, \\\ 

)0$H pi.Pji Elttlrbn^t Caip, 

JtOQ? i BunbothjRadio Co. Nf» Vsih. H.Y, 

: /|04t Bolton GPiPWoikoDpv. otMitttpyCg. 

ollfkii ' g«Mey, Bill 

nnb Dai Rjdio/tnt-: ■ ^ ,, PipMopiihby; Obio^ 

) Cipifltot riitMfr'Cflip PiPamul, f» 

;im 6»u»>YivCoo't»'»iY* Cfpp ) 

\ : Lir dfnb'iPU L J. hi, Y, 

M40O-’Boil'O4on Mfi Oi>. ot BtGPiO'tducO Co, 

U. t0bPi» Mu. 

flHJe Cb»tJgo CoipJY>i4rt Coip Chitiifl, HI 

‘ M44? Cihl. Um Pito.ljjvm, CiPtil 

. nm ciscflpp, , tikfiiiv 

71U8 nr COrtnflo EIttInt Int. loi An|*lip, Cotit 
Mnr CirtfffO PUnK rt- ^ ppv Arpovo^ Coip. 

. r} ' . r BuPbinV, CiUt 

71482 tP Cb'i A 6. , Ch){)go, ltr 

H590 f lAtPolib Diy. dI Gloti 'jitioo Inc, 

T: ttiUoKliir. Wiv. ; 

nbN Co(n^<llPitp|iitiliCo V Cbiiogo, i!V 

nrott cppoaMuptt'co.i.riiY Ni# yopk. ti.y, 

nrc/ CotoCoUCo ;» toe. V , 'Proyidinjt, R. t. ^ 
7i;4l ChiUio Minutitro t^ipp WoPki Chit ago, )!t, 
;wbj A.o. riRPihCopp., ciontf> P)y 
. .: ■ ■ .Will Olingf, tl. r 

'": Cmtb Mtj, Co.^ Ho»priJ B, Jcfliii Oiv. 

; ’ ■■•. ^ ■■ _ '. ' cbii*|o, ia. 

U 984 Do* Cotoinp toip; ' lAnjtiod, Bith. ' 

72118 Elrtlfo BofvYi Vt|, Co, .7nt. tilVi'ninDt, tm 
■i 22m lDhf» t> Fia Co, , D»y. Vptl‘Ji«r'k InitP. Co. : 

■'■:■■ V. ■.!'■■ ctiptpgo;iii... 

72il» DiililM Corp. . ‘ ppooMyo, fl.V.’ 

22eU {hdiino Gtnitoi Copp,, :ErfttrooiU Pb. ': 

'r ■ J,.‘.Maiby/fi.), , 

72(09 CrotPol hitrvnpthi Cprp,vCip> Dpy 7tr*iiL A,7. 
77JBV OuktTIfg to,- , CMogo. \\l 

: 72875 Mi V Eby \H. .; ' ;.. ■ ^PliMadtiphio, Po, 

72921 CtlflfflM CP- . f. .j' Ct|ptogo,7it. 



00015-4? 



729M RobHtB HaOfry Co AfPjrav CHit, 

th%7 Eiid iHHnnidgptat'PPpiigtfi, hr L'O, Pp ' 
7mr H^niPh-Btp. Co,, he. PfiMYUn. hd - 

7W;8 H.tt, BirpPKn C,hPt4gc, I't 

Ijjjb' MfippotDi*. ii»BieM4n t'»a, , liM. 

FgMiltijn. C*lit : 

;i791 Hdih*i Pifliigtlt piv^aoo otBughfi 

AiittilU^*. NMpjjtl BfjPcK. CpipI. 

21M5 AwporM EhttPcnit tp . Tpy, ol StHb A'ntuti'p 
Philiipi Co., hr ' ttitUYiHr t»,¥. 

215G8 BPPdil) ^*i»*>tondgtl(Jf Cojp At* HPvPfl, ConO; 
;jl59 CiPthf Eltelnt. Ik. : HUthPO. Conn 

; Co ; rttoic;>, N > ^ 

oti? Gteigr K GaiPfir Co , Dm VU 

ImlultPiPi hi Philidpfphio, Pi. 

75/14 fidtPit Up** PiodJtti h« : Chitogo. tft. 

/S/U Fpuhii 5p«nt Big. Co .Cibtinnitf. Ohio 

/3)9> CtnUiMndgilniiCo . P»f ’ Elyrn, Ohio 
21848 Go Ihko ijamping A tool Co. Cokhtn. Ind 

2)tl5i 2/D Eiiltponitl Coip BpocMyip,. A, ¥. 

2J905 jMningi Bidio Mtg' Coh Ih }o\f, Cilit. 
74728 Spgnalitrhr^ ; Alptant. A.) 

24458 7. H Amur ind 5ciii Ainchiltrt, Bm, 

InfatPioVCondtimrCorp Chuiyo, III 

2M58 R7, Ppcdgth Dtytkioool APphnet BoP« 

EltttPl:h^e^ Cnip DJnbgry, Conn 

2*9)d E.r . iohnion Co Amti, Mmn 

2504? Iniiinihnnat RtiiM-phei Co, phUidHclin, Po 

25S2B CrSKmihtijiic. - » SindnitP, )H. 

2538? Huthi EleilPit CcPpoulhn B1 Vlinoo, h.Y 
25818 Un? EhlUn Bti- Co Chitlgo, III, ' 

25915 UIHihW, hi. PriPtip«r llt, 

28005 loidBtg Co : tPir P*. 

28710 C A, BiPntje 5in PttnmtD. Eilpf, 

26487 2««t4Bin»n Mtg Ca , Int. Bildto, Bai 

28455 7-»> Bill ft Co. \ tov>n|iliK CiMI. ; 

285)0 Chth Bonidnpck, ppyi pi Ijnilid CiPk 

rpiirniP CoPp. ' (an LModm, Cihl 

76545 BditU/EIrciPPeCn Citalind. Ohio 

7820) AHionit Union Nty*|fl>, A.7. 

26154 Oik B»ngUUgtin^ Co CPytUI Uk», til 

;/088 Bindii Copp* .58* i 

B«nd>Pt Paiitii Dir A > 

22025 paiin Mtlili Co-^ , 5an rtintliu, Cittt, 

. . h??l PbinoilrM inllNminl and tlitiPonil Co. 

)o«lti PmdM*^ Cihb 

2225 ? Pbitutflpha ItMl «d Appy Co.ip- 

PhUoditphii. Pi 

72)47 AiPYlHao Bichint K Pooniipy Co : Pottri ■ 

K BPiiflliold Dpy, Pnntltcfl. tnil- 

228)0 7 Hi ElatiPOii CoiponrotiDiY,/, Ciffidtff, A, 2 

;2818 dtnriiMitklryrninl Copp.» Nritphrt Dm 

. BfP0kly4,. A.>,:' 

/; W>64 RaiaiVer ppodum c», himpwppi. pi. 
*7/569 HiibPiPtritr Cotp oKilil ; Yoppintr CiIjI. 

28189 Ibikfprcol OiVirnn ef llUnoa Ubt Aopkk 

' Elgh, m. 

2878 ) JiihiMndiiMor Coip. Af* y?fk, A 7 . ' 

28290 itrgthiirDgnn Inc, Pilnin. A,2- 

28457 Th6«p4oni-Bi»iif7 A Co, : Cbiilio. in 

, 7842) lUliyBIg Co. • Sin fpinthto, Cil)l 
78488 SUtkpoh CiPboij Co. 51. Bipjiy, P», 

78493 Standard ruamjgA dtp, »lllhi<n. Bikt. , 

2855)> timnoio PioduilY^ hi, Ciarliitd* Ohto 

28290 Tpan>»ormtt Enghirra Sin ClbPhF Citi), 
28942 Uehit* Co AMhimiifY, Bm 

292)6 Wiidot Knhmoot Int. long iMmO City, A.Vw . 
79147 VYfdrk Rool, he. ' Kulhtd; Conn. 

, 2925) Atneo'Mfg Cv. Chiiago, la. 

7927/ Co(itinniUV,Aipt Ehttpgnicb Co>p. ;; 

■ PflihditflllO.Pl 
799U 7prPitkMlg.>Cepp. Af* dUitth, A7/ 



W 01 ) Btpen Dmamn Cn 

. . .■ * ■ '. ■ B7Mt<p*n .A 7-. 

40i;0 Sehn.tHr A)hy Piediitti C'J lP> 2 ai!h, A ;') 

lijilO lYhphntn tii'jn’tp/ y * Yp'k. A Y 

^di)i 'Eitbfoflpt Aauat'n« Any tpao: 

7 roU ^r«rmr HA StandarcVoehjnptcn, DC . 
80/02 Uni-^a 5*'tih Dm Baan Ehtlrtinev Cerp 

‘ V ^ ^ OiUtJiiiftte Cohn 
J027> liniho ranUnP'na C')pp Ay. 

■ 80748 0>tPPd thclPie Cdpp i Cti'tlgo, 17 

80/94 eVflVM ' RnittM«. CpP.I 

8Q4t) A4h O'V. ^",1 ynircP^ Cn 

’ , , C«ty'"bwkj Okie 

80468 Alt Shi Ppndg<(\ lit Dtl'intr, Oh'o' 

805D9 A^»py Anhnk'a LiOH Cll? Bcnioym, Oht 

6058V Ka^mnuniy cn . ht At* Yeft, A y 

80640 7tf»fnr Arnrjd, Cn •, h« DnVten, Bai 

8 I 0 J 0 hUPnatiftnaMaiPgmtqlvint ’ Oungt: Corn* . , 
81021 CPPynntCc iiCangt, in 

Him n*id Tan 5 h'«ti Cep yretr, c»l)4 

82)22 Ai-uhtlta'lni Dm Ulhnjfttf vht. 

i . 0 a»i 11 t. COBh ' 

82)49 Bititiry 5pttiliti2m!i . , , 

8248) hifnat-cnii AfiiajtP Cep 8 2 5r|undo. C*ta 
82542 AiipiP thilpcnmv, he,: Orbridgt, Bm. 

82 I 16 D BiPPy Cenhotr Dm DlPPy OfipM Cotp, 

' 9llrrtc»n, Bili 

87017 Cl'tfi Pfttpec'n iliifht Co. , ikokit. Ill 

87042 Iputr FaP>da» ht, i Cficpti Bt,*»l2 
^ Ilf tint O/f , KoboVrn, A 2. 

87247 )Htfa Etfi2tonn\ Dmhmn d 5p«tr 

Cube* Co \ .: Do B5h. pp 

87220 FaUhildCantPi Aina Cnpo- 

Dflrnir Ppod, Pmikmn CltHon, A, 2 

87709 V*|elt hdaklimn, h(' : ClMn*i(h.’Co«n 

87729 Syhiiii* Ehiini ®Kd. he. ' 

EifthdiPit lubf <v\m ., Vwpem'n, P» 
87)28 Astpcn COp^ lill Af nah, Bajnioo, A '2. 

87)89 5*ptthtpai2. iir Chitigfl Ih 

B284/ Bftah A Conliohjne tpYffttrPhdgtIn ^ . 

klMtbcPo, Bail' 

87261 phpIlipk-'Adtanlt Ccitli-a Cb ^ 2olil2. ih, 

87888 Ba»i»iAPiet4t2vl>fp » dadiloA, »m 
87822 BoticnBtg Co. , liu , 9f>danik, A ¥, 
8789 ) Vftlot Eliilmn»e Co ■ r '7tnd*it, CbM. 
8)05) Wtvltpn Aatftfp Btg re V ■ a? Angrirv, C*n2 
8VQ58 cam F jkttntl to ■ ^ Caf»^pntf|f. Bar 

8)flf8 Ar« Bj’OpybpPr Biir.BYaPhjr -hi, : ’ 

' Pf!rPfcoiou|h, A. H - 

B)275 Ainml iWUnut'il.Cbip , '.apaa^ptDm 

Daitmihn, it . 

B)24t I'ri Anr and tanif Pm ' / U5 AijUtl.. C*A2 ^ 
'1)286 Vp/tOPy Enghttnni C«ip ' SpPhyhrld, A. 2 
R)7H' Uindm Copo . Atd Bank D57 Hid. Bank, A ). 

: 8))55 Hfbbfiv Co'P , BtfOdthm. HI 

8))J0- Snph, rtrp«an Ai , he . Bhckiyn. A Y , - 

8))B5 CtJilpM iUK* Cb : - CA/taio, Ih 

> : 8)502 Ca>ptt »>rt and Cabit Co 



Dm. q 2 A*^latr Cgtp 



. Btggkhtfd; Bar 
8)591 BiiPiOuph^ epfp 'Ehtthhit /gbr Diy ' 

Ptamhfld; A ) ■ 

8)240 jfpton CiibiJr CflPp ConigntP Pp:d Dm 

At* Vepk. A y 

8)22/ Eng and B^ » 2«2— Agnlrnghn hd 

8)87) Ibyd SttygliY CO'r . 7rMyV, B» 

83947 Afionigtital.inr -A Radio Co. ;led‘, A > 
84|n AJtfl Einliontig h^, . CPtal Attk, A. >. 

84)96 A;) datayCo Inc 5a Fianmte.: Ci>‘2 : 
844)2 7R* Capatitce ' Cgi;i>’> Arp 

849^0 5ar'kf% Iptfiin. t/ii . J , Bhc'thjrla.. hd 
85454 Bcmtcn Bp rdingCgippany 1 Brcnhn, > 2 
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fWAhtSiAk L. ' 
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Tiible 0 - 3 , Gcxio last of NlaHuftiuiurore (CN)ttt^l) \ 



Moflol H 02 A 



Cw{f 

Ho. Motufoch)ft» 



Wt 

Ac^rtki Nov MWotWitr 



tMM fi m. McHOnU K Co lio rmoMO. Cihl, 

. KJflOnK 

'mil '. UMMP- HI. . 

8filV Chitfto Co , Ine. |\ J 

ClillooHniMV 

{(MV PifCU>«o PiotfkfcU Co'^. b Jiy loo, ^ Ohio 

{$({i fiijio Comp el AwhIco^ tlKlmnii! : 

Coup, K Dli»urJ. 0»y . Hiriiitm, ll 

jJP3{^|{*rco iimuMiiK: 
t)7)i Pimto CorpornHoo itio)tf»rr OiviMoo) 

I t ■ ■ . tOfttd*!*. PP, 

VOi HHitfit Fibrous Ctm.ProtfutU Co 

' \ ^ ‘ . ^30 f MfrtttMO/ClifI 

i;6({ Vii» WllrU K RoRtf^ lot. $«o J UntUii), Cl hi 
lljjo Tooir Mtg. Cprp, ‘ Pi<M<idfittf, R,| 
{{jlO jCutlir>HitiiMMnc, ' I Lintpin, |U, ^ 

{M?0 Gould liihoitil Riilthi^, Int. (I. Piul, , 

{{<?! . rtdtril Tiliphooi K Radio Corp- » ditto o, H I ", 
am Ciofril Milll, litc. Rutliio, R Y, 

am Gnybir ClitiMt Co . OiMifid, Citil 

{^ai UAittd naailotoiit lV CtiitifO, Mt 

aia U$ Riibfeii Co. , ContunfMod & Pliitft^ 

Ptorf , Pmait, N.) 

SOMO^ Ofinitg CBRiP'ttinR Cc. Sao F|in(i^t>, CHil 

^jao Connor (phA| MU- Co San rniioUO, Catil. , 

S|j4b llillti Onl VM'nfpliti Co, t» Moirtr iCiTlit. 
)|l|a Radio MlUiri'^ Co Chitap, III 

blsov AaiMit. \ Aiiiftoi/, imv 

)iar Dair ^lcttoll)(^. ini. Columbui, Ribr, 

5ia? tUoCorp Pa. 

jiar Crinar Uir Cr , Ini waWhrtd, Mm 

$IB?F H F OrvHopiMfll Co Ridotod City, Cllrt 
9)HH6 MilioMfit Cf>, Iru 

Hcnfywfll if^t . Millo Snilltr 0»» 

^ ' > FHtpoit, Ul.. 

9l!»bl wani’Dioo. 5pn«C Co,:' - ' OiKland, Ci^l. 

VaiG Tru'C0'»'t*4lor Co'p. '• Peiborty, Mat, 

saw tlRirlOptifHCo Int RothMla. N-Y; 

9M9S ilmversar lndyltti«), Inc. City ol Indoatty, CHil 
5 HHF TfnatiiV InauPatfi} Hire Co. / Inc ' V 

'■ ■ ' ' ;■ - Ya^rytoon. R V, 

BJSJ? (ylvanratlecincpioO Inc 

Samiconductor Dtv Roburn. Masv 

Rcbbm and Mynra, Mil ' Rij* Yoib; R. Y, 

SliVfn^Mig Co. . Inc ■ ManMifl't, Ohio 

C-V. tcnliola ; ^ IVyingiton, Nj. 



ai)y Gtnirat Cibir Coip Bayonn*, R.i. 

SUM RiyiyonCo'rCpmp; Oiy,/)nd ‘ 

Ctjnp OpnratioM I . Qjincy, Mati 

SkMb SciinlrticdtcIrdnicvPioducit. Inc. 

i ^. loypland> Cote. 

SMbi Yua^Sol ClfCt'tiK Inc. : ' Rmaik^ NJ 

$MS> CHi;lM‘Rn|bcCeip Cmironlc^Oiy 

/ CmI PalfiMo, RJ, 

Saa ;Youit> thrMt'r Cfitp. ^ ' Chatii. Py. 

SiJIfti rm Ofim Produtlo Mcmcor Co'aponrnlo Gu;, 

V . i Hanlmitbir, Ini 

S4330 i»rr Clelb ProdJtU, Int. Btlt»ibod, III. 

, M$BV RoiMFtM Prmid Atuflinum Corp, 

, r Roicrjicr; Mom. 

SMSb i»i|nf trait tic cine Co Cbiciyo. I'l. 

aoa caorgf A. pmibiicb Ratanaio, Int. 

BoBleo/Miii. 

Sb?3b AmtiProdutit Coip- Miami, Fra, 

SS?38 Contminlal Connaitor Cerp Rood^idr, R>Y. 
SMO LMcrallMti Cosine. long Ulind, R. Y 1 
SMM beitP Mattinnico. Inc. BuibinV Cilil. 

Sb?a Nitionai foil Co Shtndan, Ryo. 

SMh Vriiamoft, hCv flrrdgaport. Conn, 

SS3M GordoiCorp/ ■ Bloomtiild, N J, 

Mflhadftttg Co, * Cbicago, Ml. 

SMM baa dectnc Co Jnt. Franiiiin, |nd 

SSSM Siimco Mtg, Co. R ay Ml 

SSSB/ RitBMMrCo. ChiciBO, |M. 

SBCBT huigint taboialoriti Sunnyyalt,. Catil, 

SBOSVMr Q Otv. ot Airoyok Corp, . ' OUao, R.Y, 

SeYM Ihordarion MemOMlnc. ; Ml. Cirnrt, |ll 
9B29( (olir Mamjiaclimng Co. LoB Aniilii, palM. 
9(3)1) Cirltoir Stir* Co. CiMiigo, Ml 

9(343 Mitiooayr AMCMIttB. inc. pirihngton, MaM, 

9(903 Mtil Tianotoinifr Co. Oakland. CaiM' 

934(4 Induitrral RiUrnlng Ring Co. M*iR|leo, R.3. 

93939 Autemahe k Piicrikon Mtg (nglMeod, R.3 

93939 Raoo RMiilcr Ctrp. Yenkm, t*,Y. 

939B3 (iltoo Syotfw Int, Adtn-Reatrn 
: Comiiun, Oiy, ; Rii* Rpchtlli, li, Y, 

9B343 R-Yiontrs/Inc, iamaici, l» Y. 

,9B399 Rubber licV, Inc. Cardina, Catii. 

9B330 HMUtt'Packard Co. , Mottlay Diy. 

piiadrna, Call!, 

9B33B Microdot, lot. So PisadMa. Cahl, 

9B393 Sralrclio Corp. Mjmaroitctli, N. Y. 



Miami, Fra, I 
" Rcodiide, R.Y. 
long Ulind, R. Y 1 
BuibinV Cilil. 
Shtridao. Ryo. 
Brrdgtporl, Conn. 

' Bleomtifid, N, 3^ 
CD I cage, Ml. 
Franiiirn, |nd 
Rayf|^ Ml 
Chicago, |M. 
Sunityyalt,. Catil. 

, ■ Olean. R.V, 

' Ml. CirmrMM 
LoB Aniilil, palM. 
Chicago, Ml 
pitihngton, MaiB. 
Oakland, tali 3.' 
iivlRIlen, R.3. 
IftglMood, R.3 
Yenkm, t*,Y. ' 



^rr'kMtg- Co^ ' BuMjink, CaM. : 

Gannali Milts Inc .'tin' nnimi Oiy. 

jdinniapotis, Minn 
paftoDiy o3Henlatt-PaiM>4tii 

; ; : ; . r : Piio Alto; cant. 

J Rcrlh Hills |[tattrc!ilts; Int, iGlan Coya, ti. Y, 
tnlirninonaUlactronic RHyatcRCoip . 

: Burbahk/Cltit.' 

rolumbK Technicat Co«p. . Rtm York, R.Y. 
Van an A not rate B ■ Pale AMo. Calil. 

AMft coip- ' Riflthfitrr. cm. 

MiiBHaltho llfct, producls Div. 

San Mannn. CilM 

ConhoF S*>3ih OiyiS'o’n,. Cchhols Co, 
ol Rmfttca ' . FI Srgundo,. CaMt 

Dflevan llrctionilB Corp Jail Agiora, R. Y . 

■ RiUo Corporation ■ IndranapoUs, Ind 

Rmbrandt* l« Boston. Mais. 

Kcilfmin FlftlronitS Coip . 

, Jimtcondjctor D>y. ■ Ft Montir, Catil 
laihnology In>lrumin3 Corp, ol ClMtl. 

. ' ' ■ I Reikbury Park, taiil. 



»Ht FOUORIRC HP VFRDORS MAVF RO RUMBF R 
RSSIGRtOm IMF lAtFSF SUPPUMFM 10 FHl 
FEDCRRl SUPPLY tODF FOR MRRUF ACtURFRS 
HARDBOOK. : s 



Mateo loot and Oia , los RnitrUs.M 
Rastirin^CoM Diy ot Automa|it Ind , he. 

R<d*(JO(J City. I 
Ritlem Laalhir Prcduch Corp Rynark, 
BiitriR Radio HfitroniCB Ltd 

, RaiSingtsn. 

FIA 

: PiriiSi'on hslrumi,il Componmli Co. 

Van Ru)iS, 

Rubbrr Fng B Dtyflopmani iHaynard, 
A‘'R'*OMlg Co San 3osf, 

Coo. Mon . Oakland, 

Catitolnia Fastrin lab ' BaMinytOn, 
IjS Rngatai,- 



S. K Vnilh C‘> 



«03b-43 

RrfiMd, inly, 39 (( 



rigm : rsc. Hamitcck SuppIf-rtrilB 

, rU-y Oatrd 3UlY3*M . 

H4J MtjtrdROV. 39(3 



01051)^1 










AppomHx I contnlns nil lnf*)nnnllon ruciulrwli to tulnpl 
Ihts mnnunl to Model 1402A Verllenl Amplifiers ninnu- 
fnctured prior lo the ones covered hy Ihls mnnunK 
Check your Instrument’s serlnl prefix hwnted on the 
plnle at the back of the Instrument, If the serial pre- 
fix docs not match the serial prefix Klven tm the front 
page of this manual, find the serial prefix In the table 
and make the re<iulred changes, For Information on 
Errata, refer lo the change sheet supplied with this 
mnnunl. All changes described herein aitapt the 
stnntiard instrument as manufactu«;od, and do not apply 




prefixes 520- and below are covered In another mamia I, 
hp Part No. 01402-09001, 

CHANGE V 

Table 0-2, 

A2: change to hp Part No. 01402-65502. 

A3: change to hp Part No. 01402-50503, , 

MISCELLANEOUS, 

Uraeket: left side; delete. 

Ilracket; right side; delete, 

Urncket: switch; change to h)) Part No. 
01402-01203. 

Gusset: left side; change to hp Part No. 
01402-00101. 

Gusset: right side; change to hp Part No. 
01402-00102. 








^ M MANUAL CHANGES 

^ ' * MODEL 1402A 

■! 1 ^: ^ ' . . " ' V , 

DUAL TRACE AMPLIFIER 

I ; ' ! . Manual Serial* Prefixed: 709- ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ' 

Manual Printed: MARCH T067 > 

Make all changes listed below as Errata -Check the following table for your Instrument serial prefix and/or serial number 
and tnake listed changeCs) to the manual: ^ 

Serial Prefix or Number MakeChanoes Serial Prefix or Number Make Changes i 



Make Changes 



Serial Prefix or Number 




ERRATA 



Page 10, Table VI, 

Add to BANDWIDTH specif Icatiorr; 

. . |n a Model I43A Oscilloscope, / 

DCcoUpled:dcto 15MHz v ' 

. ACcoupled: 2 Hz to 15 MHz ^ 

Page>2, Paragraph 3-15, , , ^ ^ 

Md: When used In a Model 143A Oscilloscope 
the bandwidth specification’ (s 15 MHz, ^ , 

Page 6-1^ Paragraph 5^11, step d, ‘ ' 

Change: d. Change frequency to 20 MHz (In Model 
143A change frequency to 15 MHz), Vertical / 

Pago 6-2, Paragraph 5-12c, . 

Add following to note at end of paragraph: 

* When a Model 1402A Is installed for the first 

time !! > Model 143A or 143S, proceed as follows 
V to obtain full bandwidth and rise tirne: 

> (1) Replace C462 in Model 1402A with a larger 
: fixed capacitor (nominal value 200 pF|, 

(2) Re^Just C461, C441, and C433 in Model 

Pajja 5-3^ Paragraph 5-26, , 

Under step c: Change Note to read: Note ,1, . 

,, ,::ADD:^No,te2. 

^ VVithMo^^ 14Q2A installed in a 143;series 

mainframe, the range of C461,C441^ and’ . ’ 

I C433 may not bo sufficient to make proper 
' adiustment In step cj In this case, replace 
V ' C462 with a capacitor of approximately i’ 

’ 200 pF, Then rerun this adiustment, ^ 

Page,6-8,iFlgure6-2,.' , 

C261:ChangeActoA3, 

Page 6-13, Figure 5«, < . > 

; R 149: Relocate XW', note to opposite end of resistor, 
R 173 and R 174: Change value to 698 ohms. 



Page 6-16, Figure 5-8, I / 

R249: Relocate 'CW' note to opposite end of resistor. 
Page 5-16, Figure 5-9, ' ; . ' r 

; Replace with attached Figure 6-9. 

A Page 6-17, Figure 5-11, ' 

. 'R332:Change.valueto301, V 
R333: Change value to 301, , ; 

Page 6-1B, Figure 6-13, ’ i 

On the grid locator, delete C460 at 85 and add C440 
,, .'r'i ;atB5. . 

On the photograph, reverse CR461 and CR462, 

Page 5-19, Figure 5-14, i 

Add asterisk (•) adjacent to C462 to show optimum 
. value selected at factory, typical value shown, 

, Page 6-20, Fl^^^re 6-16, 

i Replace with attached Figure 6-15, ' i 

A Page 6-21, Figure 5-1^, ’ 

' R673: Change value to 15,6K, 
i R574: Change value to 15,4K, 

Page 6-22, Figure ^18, 

Delete connection between ptris 20 and 21, Label 
pin 20 'NC* (no connection). Label pin 21 -12,6V , 
.■.‘:.Table,6-2,: 

A2: Change to HP Part No, 01402-66607., 

A3: Change to'HP Part No, 01402-66608, 

Cl 10, C163, C210,C263; Change to HP Part No. 
0160-2265, C:fxd cer 8,2 pF BOOrdcw, Mft 
Code 72982, Mfr Part No, 301-OCIO-COH6-829C,‘ 
C151,C25t: Change to HP Part No. 0160-2261, 

C:fxd cer 15 pF 6% 600vdcw, Mfr Code 72982, 

Mfr Part No. 301-NPO-16PF, 

C462: Add to description column (factory selected 
‘ value), 

Q302:’Change to HP Part No, 1863-0080, TSTR: 

SI PNP, Mfr 80131, Mfr Part No, 2 N 48 M, 



')|9 November 1974 ' 

, A* Latest additions to this change sheet. 

. \\|his change sheet supersedes all prior change sheets for this 



^pplement A for 
01402-90903 > 



manual. 
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Table 6-2 (Corn'd), 

Q601, Q502: Change to HP Part No, 1B63-0016; 

Q: pnp SI; Mfr HR Preferred replacement. 

A Riot: Change to HP Part No. 069&>6400, 

R:fxd met fim 000k ohm t%1/4w,Mfr , 

A R 102; Change to HP Part No. 0767-0049. R;fxd 
» met fIm 111k ohm 1%1/2w.Mfr 28480. Mfr 
> Part No. 0767-0049. , 

A R103; Change to HP Part No. 0767-0067. R;fxd 
■ met fim 990k ohm 1%l/2w. Mfr 28480. Mfr 
Part No. 0767-0067. ’ 

A R104; Change to HP Part No. 0767-0040. R;fxd 
i ' . /met ffm 10.1k ohm 1% 1/2w. Mfr 28480. 

Mfr Part No. 0767-0040. 

A R111; Change to HP Part No. 0698-4077. Rifxd 
met fim 600k ohm 1% 1/4w, Mfr 28480. Mfr 
t Part No. 0698-4077. 

A R1 12; Change to HP Part No. 0608-6684. Rtfxd 
met fim 667k ohm 1% 1/4w. Mfr 28480. Mfr 

A R1 13: Change to HP Part No. 0698-6664. R;fxd 
met firp 800k ohm 196 l/4w. Mfr 28480. Mfr 

i 

A R121: Change to HP Part No. 0767-0069. Rtfxd 
met fim 1 megohm 1 % l/2w, Mfr 28480. Mfr 
Part No. 0767-0069. 

R173 and R174: Change to HP Part No. 0727-0088. 
Rtfxd depc 698 ohms 1% l/2w. Mfr HP. 

A R201: Change to HP Part No. 0698-6400. Rtfxd 
mot fim 900k ohm 196 1/4w. Mfr 28480, Mfr 
Part No. 0698-6400. 

A R202: Change to HP Part No. 0767-00f19. Rtfxd 
met fim 1 1 1k ohm 1%1/2w. Mfr 28480, Mfr 
Part No. 0757-0049. ’ 

A R203: Change to HP Part No. 0767-0057. Rtfxd 
met flm990k ohm 1% 1/2w, Mfr 28480, Mfr 
Part No. 0767-0067. ' 



Table 6-2 (Con t'd), 

A R204t change to HP Part No. 0767-0040, R tfxd 
met fim 10.1k ohm 1% 1/2w, Mfr 28480, Mfr 
Part No. 0767-0040. 

A R21 It Change to HP Part No. 0698-4077, Rtfxd 
' met fim 600k ohm 196 1/4w, Mfr 28480. Mfr 
Part No. 0698-4077. 

A R212t Change to HP Part No. 0698-6684, Rtfxd 
rnet fim 667k ohm 1% l/4w, Mfr 28480, Mfr 
Part No. 0698-6684. 

A R213t Change to HPPartNo. 0698-6664, Rtfxd 
met fim 800k ohm 1% 1/4w, Mfr 28480, Mfr 
Part No. 0698-6654. 

A R221t Change to HP Part No, 0767-0069, Rtfxd 
r/met ftm 1 megohm 196 l/2w.Mfr 28480, Mfr 
Part No. 0767-0059. 

A R332: Change to HP Part No, 0767-0334, Rtfxd 
! met fim 301 ohm l%1/4w, Mfr 28480, Mfr . 
Part No. 0767-0334. 

A R333t Change to HP Part No. 0767-0334, Rtfxd 
m?t llm 301 ohm 196 1/4w, Mfr 28480, Mfr > 
Part No. 0767-0334. , 

A R481t Change to HP Part No. 0698-6884, Rtfxd 
met fim 22 ohm 696 t/4w, Mfr 28480, Mfr 
Part No. 0698-6884. f 

A R673t Change to HP Part No. 0698-4006, Rtfxd 
' nret flm 15.6k ohmT%1/8w. Mfi 28480, Mfr 
Part No. 0698- 4006. 

A R674t Change to HP Part No. 0698-3640, Rtfxd 
met dm 16.4k ohm 196 1/8w, Mfr 28480, Mfr 
Part No. 0698-3540. 

V101, V201, V401t Change to HP Part No. 6080- 
0410. I 

Miscellaneous; 

Add: HP Part No. 01420-01202; Bracket, cable. 
Add; HP Pan No. 176A-141C;Plate insulator. 
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CHANGE 1 

TBble6*2/ , i 

R149, R249: Change to HP Part No. 2100-2293; same 
description and Mfr, .1 r 




i OPTION 090 

Model 1402A Option 090 Is Identical to the standard 
Instnlment except for the addition of two HP Model 
10012Aorl0012BProbes.^^^^^^^^^^^^^^^^^^^^^ 











»- 

iVtsst 



I' r 



.cnn 



•x> l> 



ES] 





REF 


GRID j 


DEStG 


LOC 


csn 


C4 


C512 ‘ 


C-1 


C52^ 


C 3 


C631 


B2 


C64t 


B3 ■ 


CB42 


B 2 


CB60 


05 ^ 


QBOB 


03 


Q506 


02 


0507 


B3 , 


} 0608 


. B'2 . ■ . f . • . ■ 


QB09 


B3 


0610 


B 2 


R5I2 


04 


R613 


C4 


RB)4 


. D-2 [ ■ 


” RB16 


02 


R61G 


cy 


R52I ' 


04 


R622 


C 3 


RB23 


c ^ 


' R524 


Cl 


R526 


C4 


.) . ' R531 


8 3 


R632 


B3 


RB33 


B 2 


R534 


B2 


R635 


B2, 


RS4I 


B 3 


. R542, ' 


B-4 


RB5I 


B3 


R662 


B2 


R560 


04 


R66I 


05 , •= 


R57I' 


B4 


B672 


B4 


RB73 


BB 


R674 


BB 


J 





Figure 6*16, Component Locations on Trigger Amplifier Board A3 
















